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SUPER CAPITAL 


This bit is\ big news 


—from any point of view 


There are sound reasons for using “Super Capital” High Speed Steel 
Toolbits. |The high quality steel is production controlled and 
tested, in Balfour’s own works, from the melt to the finished product. 
Toolbits are subjected to a specialised heat treatment to ensure 
extra life and durability. They satisfy the needs of users who 
require maximum performance at no extra cost. § These qualities 
ensure that a change to “Super Capital’’ is a change for the best. 
Available in Sheffield, and also from branch office stocks in London, 
Birmingham, Manchester, Cardiff and Glasgow. 
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ARTHUR BALFOUR & CO, LTD. CAPITAL STEEL WORKS, SHEFFIELD ENGLAND. 
ASSOCIATED COMPANY: THE EAGLE & GLOBE STEEL CO, LTD. 

















CALDWELLS * «:°" STAINLESS STEEL 


Chemical Plant, 
Mixing Vessels, 
Storage Vessels, 
Tanks, Ducting, 


Piping, Flanges. 
SPECIALISTS IN STAINLESS STEEL 





AND MILD STEEL FABRICATION. 





CONSTRUCTIONAL STEELWORK. 





CAPSTAN AND REPETITION WORK. 





SEND YOUR ENQUIRIES TO: 


T. CALDWELL & SON 


ST. JOHN STREET, BOLTON 
Est. 1877 Phone BOLTON 3672 (2 lines) 
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* Precision built to highest standards 

* Assures accurate, dependable, sensitive 
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* Affords automatic tap protection 
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HIGHER ELECTRICAL ENGINEERING ELECTRIC TRACTION 


By J. Shepherd, A. H. Morton, and L. F. Spence 


In writing this book, the authors have aimed to cover, in a single 

volume, the whole course for the Al and A2 years of the Higher 

National Certificate in Electrical Engineering. The treatment 

given covers most of the Part Il syllabus and some sections of 

Part Ill of the London B.Sc.(Eng.), and should prove sufficient 

4 the City and Guilds course in Electrical Engineering Practice. 
/- net. 


ELECTRONIC FUNDAMENTALS AND 
APPLICATIONS 


By John D. Ryder 
The author has c lidated the fund al ph under- 


lying both the transistor and semi-conductor devices into one 
treatment. in addition, he has brought together electronics and 
basic network theory and has emphasized the standard methods 
that prevail once an electronic device is reduced to a linear active 
circuit; the treatment generally is qualitative and emphasis is given 
to the basic properties of an analytic method or process. 60/- net. 


INTRODUCTORY NUCLEAR THEORY 
By L. R. B. Elton, Ph.D.,F.Inst.P. 


This book has grown out of a series of lectures given by the author 
to final honours physics students at King's College, London. Natur- 
ally the book has been able to cover more ground than was possible 
in the lectures, and, therefore, the fundamental aspects of nuclear 
physics are treated in detail and those aspects of quantum theory 
that are required for the subject are fully explained. Should be 
suitable as a theoretical introduction both for degree candidates 
and for post-graduate students. 40/- net. 





By A. T. Dover, M.1.E.E., etc. 


Third Edition 

Thoroughly up-to-date this work includes recent devel ts in 
the use of self-propelled thermo-electric locomotives, single-phase 
traction at 50 cycles per second, and the application of mercury arc 
rectifiers to railway vehicles. The illustrations have been revised 
where necessary and there are many new technical drawings and 
photographs. 60/- net. 





ELECTRONIC EQUIPMENT RELIABILITY 
By G. W. A. Dummer and N. Griffin 


For all concerned with the design of electronic components and 
equipment. The work covers the various factors affecting the life 
and behaviour of different components and circuits, e.g. humidity, 
temperature, pressure, etc. 45/- net. 


INDUCTION-TYPE INTEGRATING METERS 
By G. F. Shotter and G. F. Tagg 


A theoretical and practical investigation into induction-type meters 
and instruments used universally for measuring the consumption 
of electricity. It introduces a new explanation of their action 
based on experiments and also a mathematical analysis. For 
research workers, engineers, teachers, the maintenance divisions 
of electricity undertakings and for instrument manufacturers 
63 /- net. 


PITMAN 
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From all Booksellers 


Parker St. Kingsway 
London W.C.2 
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As reported in Vestnik Mashinostroyeniya 
for December 1960, a special grade of cast iron 
containing titanium and copper has been found 
suitable as a material for wormwheels, particu- 
larly in lightly loaded worm drives and where 
freedom from noise is a consideration. Test 
results indicate that wormwheels made from 
this cast iron, containing 3-4°% C, 2:3% Si, 
063% Mn, 045% Cr, and 0-4% Ni, with 
0-4% Ti and 0-25°%% Cu, permit contact stresses 
to be from 25 to 30% higher than those 
acceptable with conventional cast-iron worm- 
wheels. The mechanical properties and wear 
resistance of the new material are also claimed 
to be superior, especially when the wormwheels 
have been subjected to a sulphidizing treatment. 


* * * 


In a recent paper on the relation between 
temperature and the viscosity of liquids, published 
in the German journal, Materialpriifung (No. 1, 
1961), it is stated that this relation can be 
expressed as log v = (A/T*) + B, where v is the 
kinematic viscosity of the liquid [centistokes], 
T is the temperature [°K], and A, B, and x are 
constants. With this equation, three measure- 
ments at three different temperatures are 
necessary for the determination of A, B, and x. 
However, it is pointed out that there are groups 
of related substances for which the value of x 
is constant, so that only two measurements of 
viscosity are required. Furthermore, if x is 
constant and if there exists a relationship 
between A and B, or if A has a constant value, 
only one measurement of viscosity at one 
temperature is necessary for determination of 
viscosity-temperature dependence. Examples of 
such substances are given for each different case, 
including lubricating oils and silicone oils. 


* * * 


As briefly reported in Electronics for 
February 10, 1961, Hughes Aircraft have recently 
developed new thermoelectric heating/cooling 
devices which are claimed to require only 10°, 
of the current used in previous Peltier units. 
For instance, operating on a current of 2 A, the 
device, which is smaller than a paper-clip, can 
freeze or boil a drop of water, depending on 
current direction, while a three-stage cascade 
can produce temperatures as low as —100°C 
and is at present being evaluated in infrared- 
detector applications. It is stated that the 
extremely low power requirement is due to a 
new technique for fabricating the thermoelectric 
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HALLMAG 





for ALL YOUR TOOL NEEDS ! 


When buying Engineers’ Small Tools or Hand and Power Tools, why waste time 
dealing with many suppliers of varying efficiency, making fruitless ‘phone calls, 
complicating your ordering and stock-keeping, and burdening your accounts depart- 
ment unnecessarily, when you can use ONE 100% reliable source? HALLMAC 
can be trusted for all your tool supplies as implicitly as Greenwich is trusted for 
your time-keeping. 

Hallmac carry in stock the United Kingdom’s most comprehensive range of propri* 
etary brands of tools, all carefully selected for their high quality. So that they can 
give immediate answers to customers’ requests Hallmac maintain no less than 23,000 
tool specifications. In addition they can give the famous Macrome Treatment to 
any tools when required. Countrywide distribution and service, making use of every 
available means of general transport (including special deliveries in emergencies), 
ensure all requirements reach you without delay. At Hallmac’s Head Office alone 
over 300 consignments are dealt with daily. 

Let us prove our service to you, as we have already proved it to many leading 
industrial firms of international repute. As a first step send NOW for the latest 
48-page Hallmac Stock List, acknowledged to be the finest in the trade! 


HALLMAC TOOLS LIMITED 
Head Office & Depot: P.O. Box 39, Macrome Road, Wolverhampton. 52001 (15 lines 


LONDON MANCHESTER GLASGOW 
Suite 418, Cayzer House, 1 Lloyd Road, Central Chambers, 
2/4 St. Mary Axe, E.C.3 Manchester, 19 11 Bothwell Street, C.2 
AVEnue 5792 Heaton Moor 3255 CENtral 5066 
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material. Various applications are envisaged, 
ranging from the maintenance of even tempera- 
tures aboard space-craft to instant-defrosting 
refrigerators. 


* * * 


It is reported in Materials in Design Engineer- 
ing for January 1961, that a research programme 
in connection with ceramic dry-film lubricants 
indicates that the high-temperature lubricating 
properties of several experimental ceramics show 
promise of being able to simplify designs where 
it is at present necessary to cool bearing surfaces 
or to move them away from the source of heat. 
So far, the most effective lubricant for tempera- 
tures between 75 and 1500°F has been found to 
be a ceramic-bonded calcium fluoride coating on 
Inconel X, coatings containing 25° binder 
having coefficients of friction ranging from 0-26 
at 75°F to 0-20 at 500°F and 0-15 at 1500°F. The 
addition of a thin surface film of pure calcium 
fluoride reduces the coefficient of friction to 0-06, 
but this film has no effect on friction at tempera- 
tures below 1350°F. 


* * * 


Details of recent investigations carried out 
in Russia into the repair of aluminium-alloy 
foundry patterns by arc-welding are reported in 
an article in Svarochnoye Proizvodstvo for 
January 1961. In a process developed for this 
purpose, the foundry patterns, made of an 
aluminium alloy containing 8° silicon, 2-5% 
iron, 5° copper, 1-5°, zinc, and small amounts 
of magnesium, manganese, and lead, are first 
cleaned and their damaged areas, e.g., fissures, 
cracks, or other surface defects, are then 
preheated to a temperature of from about 
250 to 300°C, after which the damaged areas are 
built up by arc-welding, using a current of from 
80 to 280 A at 20 to 26 V. It is claimed that the 
use of this process makes it possible to obtain 
weld deposits of high mechanical strength, greatly 
extending the life of these foundry patterns. 


* * * 


The use of synthetic diamonds of very small 
size, but still sufficiently large for use in many 
cutting, grinding, and polishing operations, is 
not new and, indeed, such diamonds have been 
used industrially since 1957. It now appears, 
however, that, as a result of further work by the 
Research Laboratories of the General Electric 
Company, of Schenectady, N.Y., comparatively 
large synthetic diamonds are likely to be in 
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This flint cutting tool was found recently at St. Acheul, France. Older 
than the oldest known fossil of modern man it may well have been 
used by a pre-human member of our Race. 


Specialisation in tools came much later, accompanied by CAPITAL High 
Speed Steel products with emphasis on the most elaborate control in 
their production from the melt to the finished product. 


Remember .... whether its MILLING CUTTERS, Reamers, Twist Drills or 
any kind of Engineer’s Tool there’s half a million years of technological 
progress behind CAPITAL products. 


Stocked and distributed in Southern England b fi 
ALEXANDER S. NEWALL MACHINE TOOL CO. LTD. 338 CITY ROAD, 
LONDON, E.C.1 Telephone: TERminus 0192 
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production in the near future. In fact, although 
not as yet commercially available, diamonds of 
up to 0-1 carat in size, of excellent industrial 
quality and suitable for use in metal-bonded 
diamond wheels and saws, have already been 
made. In addition, stones of more than | carat 
have been produced, but these are not robust 
enough for industrial purposes, owing to 
structural imperfections. Work on these large 
diamonds is continuing, but it is not yet known 
whether it will be possible to produce them with 
adequate strength to compete with the natural 
diamonds normally used for various types of 
cutting and dressing tools, dies, and drills. 


* * «x 


As described in an article in /zmeritelnaya 
Tekhnika (No. 11, 1960), large lightweight 
measuring instruments of compressed laminated 
wood have been constructed in Russia for the 
accurate inspection of dimensions. The instru- 
ments so far designed include large adjustable 
external limit-gauges with capacities from about 
20 to 50 in., an 80-in. try-square, and callipers 
with capacities from about 40 to 160 in., and all 
have been subjected to tests with satisfactory 
results. As an example of the efficiency of 
instruments of this type, it is stated that a 
conventional try-square with a blade length of 
80 in. is not only unsatisfactory from the point of 
view of accuracy and inherent lack of rigidity, 
but is also cumbersome to use, as it weighs more 
than 135 lb. By comparison, an 80-in. try- 
square, made of compressed laminated wood 
with metal angles, is not only rigid and of 
adequate accuracy, but is far more convenient to 
use, as it weighs only 35 lb. 


* * * 


It is reported (Product Engineering, February 
13, 1961) that, following research by Chance 
Vought Aircraft, charred plastics, a new struc- 
tural family, can be used at temperatures of 
1000°F and higher, at least for limited periods. 
These reinforced organic materials, carbonized 
under controlled conditions, retain a surprising 
degree of their original strength and maintain 
their original configuration. Combinations of 
phenolic and furfural resins with glass, quartz, 
and graphite cloth are now under test in 
honeycombs and rocket-motor components, 
and it is believed that it will eventually be 
possible to control the thermal, physical, and 
mechanical properties of these materials to 
meet a wide variety of requirements. 
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TRLERLE A 


Conveyor installations in Britain and abroad have proved the 
enormous success of Teleflex mechanical handling. 
Industries making goods as various as cigarettes, beer, 
refrigerators, washing machines, biscuits, car 
components, bicycle parts and a host of other 
products have based production schemes on 
Teleflex lay-outs. 
In storage, plating, painting, assemb- 
ly, packaging and dispatch depart- 
ments Teleflex conveyors 
oven anew order of efficiency. 

ecision handling at econom- 
te — is what you demand. 
You get it from Teleflex! 


Car seat frames emerging 
from a stoving oven at the 
plant of Cox & Co. (Watford) 
Ltd. 


ad Teleflex Products ey b ©. Box No. 1. Basildon, 


i, Te! : Basildon 20581. Grams: Teleflex Phone/Basildon. Telex: 1970 Ee 
Set, Midlands Office: Lichfields House, Ringway Centre, 


7 Birmingham. Tel.: Midland 3421. Telex.: 33412. 
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PRESCOLLAN*“ 


POLYURETHANE RUBBER 


High tensile strength, resistance to impact, a remarkable capacity to 
withstand abrasion and tearing are the outstanding characteristics of 
Prescollan—the polyurethane rubber manufactured by John Bull for 
exacting and heavy-duty applications. The resistance of Prescollan to 
tearing and abrasion is five times better than that of the best natural 
rubber tyre tread stock. 


Prescollan resists many oils and fuels, weathering and ozone attack 
and may be used in temperatures up to 100°C. Due to the very high 
modulus of the harder grades, it combines the advantages of rubbers 
and plastics. 


Specialised grades of Prescollan have been developed by John Bull 
research chemists and we will be glad to discuss the application of 
them to problems which call for a resilient material with unique 
properties. 


* Registered Trade Mark 


Prescollan components illustrated 

are Bellows, Diaphragm, Steering 

Joint Cover, Roller Section for rice 

mill, Buffer, Machine Tool Slideway 
W. pers and Silent Gears. 


JOHN BULL RUBBER CO. LTD. (Mechanical Products Division) LEICESTER 


TELEPHONE: 36531 








BUSINESS NOTES 


The Mortimer Machine Tool Co. Ltd., of Acton Lane, 
London, N.W.10, has been appointed sole agent for 
the Buhr Machine Tool Company, of Ann Arbor, Mich., 
U.S.A., manufacturers of special-purpose multi-operation 
machine tools. 


* * * 


A new company, Air Filter Services Ltd., of 74 
Pound Hill, Wood Street, Guildford, Surrey, has been 
formed to cater for the need for providing skilled 
servicing of large air-filter installations to maintain 
optimum efficiency. All work is carried out on a contract 
basis only. Users of the service will also be able to call 
on a 24-hour breakdown service, offices and depots 
initially being based at Guildford (for the London and 
Home Counties area), and in Birmingham and Man- 
chester. Fully experienced fitters, using up-to-date 
equipment, are employed and, where possible, all work is 
carried out on site to save time and costs. 


* * * 


It is announced by the Audley Engineering Co. Ltd., 
of Newport, Shropshire, that they have changed their 
name to Audco Ltd. 


* * * 


The Conveyor Construction & Engineering Co. Ltd. 
has now been incorporated into the Teleflex Group of 
companies, making it possible for Teleflex to provide a 
complete mechanical-handling service in light- and 
heavy-duty conveyors. 


* * * 


It is announced by High Duty Alioys Ltd., of Slough 
Bucks., that the telephone number of their Extrusion 
Division at Distington has been changed to Workington 
2581 /6. 


* * * 


A licence agreement has been concluded between 
Lancashire Dynamo Electronic Products Ltd., of Rugeley, 
Staffs., a member of the Metal Industries Group, and the 
Emerson Electric Manufacturing Co., of St. Louis, Miss., 
as a result of which the American company will have the 
right to manufacture in the U.S.A. on a royalty basis the 
complete range of industrial electronic control equipment 
designed, manufactured, and marketed by the British 
company over the past fifteen years. 


Hird-Brown Ltd., of 244 Marsland Road, Sale, 
Cheshire, have been appointed sole agents in the U.K. 
for National Semiconductors Ltd., of Montreal, Canada, 
manufacturers of a complete range of photoconductive 
cells of the cadmium sulphide type. 


* * * 


It is announced by The Fairey Co. Ltd., of London’ 
W.1, that their subsidiary company, Siebe, Gorman & 
Co. Ltd., of Chessington, Surrey, has made an offer for 
the whole of the issued share capital of C. E. Heinke & Co. 
Ltd., of London, S.E.1. This offer has been accepted by 
the directors of the latter company in respect of their own 
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GL ACI IER D U. Bearings 


+ 
raint 


OILING 


Glacier D.U. is NOT a ‘‘self-lubri- 
cated’’ bearing material. It is 
LUBRICANT FREE and can with- 
stand high and low temperatures 
(-200° to + 280°C). It fills the demand 
for applications where it is incon- 
venient to lubricate or where 
contamination by oil and grease 
cannot be permitted. D.U. resists 
abrasive atmospheres and can 
operate submerged in liquids. 


Glacier D.U. dry bearings are composed of thin steel strip with a 


porous 


Ghactes D. 
ng of a 


bronze 
carbon plastic (P.T.F.E 


coatin: 


impregnated with a mixture of a fluoro- 
) and lead 


There are many applications 
where the remarkable properties 
of D.U. dry bearing materials are 
required but it is necessary to 
machine the effective surface. 
There are also shapes and sizes, 
notably very small components, 
which cannot conveniently be 
formed or pressed from a 
composite strip. D.Q., which 
is available in bars or tubes, 
combines the excellent fric- 
tional properties of solid 
P.T.F.E. with a thousand-fold 
improved resistance to wear. 


4,8 an easily wi: hinge dry bearing material consis- 


uoro-carbon E.) 


strengthened with special 


Allers. Supplied from stock and in a range of standard bars and 


DESIGNERS! 

Write for FREE Giacier Handbook No. 2. 
which deats with 0.U. and 0.Q. and which 
also describes the 0.G. and D.L. process 
treatments. 


THE GLACIER METAL COMPANY LTD 
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THE ENGINEERS’ 


MIDDLESEX * ENGLAND 





DIGEST 





MARCH, 


1961 


Volume 22, No. 3 


Unless the air is really clean the life of 
diesel engines is shortened considerably. 
Far-Air Rotonamic filters will provide clean 
air for your engines at extremely low cost, 
so obviating wear and down-time. They are 
extremely efficient, self-cleaning and have 


no working parts. 


Why not write for details today ? 


FIT FAR-AIR FILTERS 


INTERMIT LIMITED 


Far-Air Licensed Manufacturers for Europe 


BRADFORD STREET - BIRMINGHAM 5 


MEMBER OF THE 


BSIRFIELD GROUP 
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holdings and they are recommending its acceptance to the 
remaining shareholders. This move will serve to bring 
together two of the most outstanding names in the world 
with regard to diving and underwater apparatus, both of 
these firms having been established for over 140 years. 


* * > 


Covering a site of 2 acres, the new offices and factory 
recently opened by Stuart Davis Ltd., of Stonebridge 
Highway, Coventry, comprise the first stage in con- 
centrating all Stuart Davis activities at one location. The 
offices, housing the sales, commercial, and technical 
departments, occupy 4000 sq ft on the ground floor, 
while the factory unit, with a floor space of 10,000 sq ft 
for the manufacture of fine borers, gear grinders, and 
pneumatic control equipment, is the first part of a larger 
scheme. 


* * * 


It is announced by Hadfields Ltd., of Sheffield, that 
H.M.K. Sales Ltd., formerly Millspaugh (Canada) Ltd., 
will control and promote the marketing in Canada of all 
the products of the Hadfields group of industrial 
companies. 


* * * 


A new company, Expert Industrial Controls Ltd., 
Lount Works, Ashby-de-la-Zouch, Leicestershire, has 
been formed to bring together under one name Sharp 
Control Gear Ltd. and the Electran Coil Co. Ltd., both 
members of the Expert Tool Group. The new company 
will reinforce and expand the development, production, 
and home and export marketing operations of the two 
companies in the fields of traction and industrial control 
gear, industrial solenoids, and other forms of automation 
equipment. 


* * * 


Keelavite Hydraulics Ltd., of Allesley, Coventry, 
announce that they have acquired the marketing rights 
for “Hydro-Titan” hydraulic axial-piston units in the 
U.K. and Commonwealth. The range embraces sixteen 
units, which can be used as pumps or motors, depending 
on the mounting and control mechanism, with a greater 
range of capacities than has hitherto been available in 
Britain. 

+ > . 


It is announced by the Dowty Group that they have 
entered into an agreement with the McCauley Industrial 
Corporation, a subsidiary of the Cessna Aircraft Company, 
for the sales and servicing of light-aircraft propellers in 
Europe and the Commonwealth. An option for a period 
of two years has been taken by the Dowty Group for the 
manufacture of McCauley propellers under licence in the 
U.K. for supply to the same territories. The operating 
company in the Dowty Group will be Dowty Rotol Ltd., 
well known as producers of propeller equipment for 
more than twenty years, and agreement has already been 
reached for McCauley propellers to be fitted to the 
“Beagle” light aircraft, which is to be produced by 
British and General Executive Aviation, Ltd., the new 
subsidiary of The Pressed Steel Company. 
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The TURBO 4 Apparatus 


A self-oscillating vibration apparatus de- 
signed for fatigue testing of mechanical 
components and turbine blades 


Exported by 


KOVO 


Prague, Czechoslovakia 


Please send enquiries to : 


CZECHOSLOVAK EMBASSY, 
Commercial Section, 6, Upper Belgrave 
Street, London, S.W.1. Tel. SLOane 1450 
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Tolerance Ring Fittings for 


TOLERANCE RINGS oa oa ae 


New Fixing Element 


STAR Tolerance Rings are 
made from hardened spring 
steel strip. 

They are simple to fit. 
Designs can be simplified. 


Wider tolerances permissible 
on machined parts. 


GEORGE ANGUS & Ce [7 Yies tonnslictieniie. 
OIL SEAL DIVISION Take up thermal expansion. 
COAST ROAD, WALLSEND-ON-TYNE Wethoer glignatar tat deeatie, 
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CONTRACTS 


British Insulated Callenders’ Cables Ltd., of London, 
W.C.1, have received a contract valued at $7,000,000 
from the Magna Pipeline Co. Ltd., of Vancouver, B.C., 
Canada, for the manufacture, installation, and com- 
missioning of 53 miles of flexible submarine pipeline to 
transmit supplies of natural gas from the mainland of 
British Columbia to Vancouver Island. When com- 
pleted, this installation will constitute the longest 
flexible submarine pipeline for gas in the world. Manu- 
facture of the flexible pipe will be undertaken by British 
Insulated Callender’s (Submarine Cables) Ltd. at Trafford 
Park, Manchester, and their installation by British 
Insulated Callender’s Construction Co Ltd., both 
members of the BICC Group. The consulting engineers 
are international Power and Engineering Consultants 
(IPEC), of Vancouver, B.C., who were responsible for 
the inception and engineering of the Vancouver 
submarine-cable scheme. 


* * * 


An order worth nearly £464,000 has been received 
by John Thompson Industrial Constructions Ltd., a 
member of the John Thompson Group of Companies, of 
Wolverhampton, for the supply of equipment for the new 
power-station to be built on the southern shore of Lake 
Macquarie, about 70 miles north of Sydney, Australia. 
The contract, which was awarded by the Electricity 
Commission of New South Wales, calls for the supply of 
hydraulic ash and fly-ash collection and disposal plant 
at the Vales Point Power Station. The estimated total 
amount of ash to be handled daily will be in the region 
of 1900 tons, the amount of fly-ash being about 350 tons 
per day. In addition, the plant will collect and dispose of 
pyrites from sixteen coal-pulverizing mills in the station, 
and the ash and fly-ash will be pumped from the station 
area to disposal lagoons located some 3500 ft away. 


* ” * 


G.W.B. Furnaces Ltd., of Dudley, Worcs., have now 
received orders to build four giant electric arc-melting 
furnaces as part of the Steel, Peech & Tozer £10,000,000 
development programme. A year ago, G.W.B. were 
awarded a contract from the company to build two of 
these furnaces, which will be almost twice as large as any 
previously constructed in the U.K. With this extension 
to the order, the total order is believed to be the largest 
of its kind in the world. Each furnace, which has a 
rating of 40 MVA, has a nominal capacity of 150 tons, 
but will, in practice, be operated with a 110-ton charge, 
in order to have a shallow bath with a large surface area. 
Power for each furnace will be derived from a 40-MVA 
transformer, specially designed for this duty, and 
employing on-load resistor bridging-type tap-changing 
equipment. The primary winding will be suitable for 
connection to a 33-kV, three-phase, 50-cps supply, and 
the maximum arc voltage will be 565 V. 


7 * * 
In the face of keen competition from German and 
Swiss manufacturers, a contract valued at over £250,000 


has been negotiated between Russia and the Coventry 
Gauge & Tool Co. Ltd., of London, N.W.2, for the 
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Oxy-acetylene rai! 
re-surfacing on 
wdon's 
Mountain Railway 
(With acknowledgements 
to British Oxygen 
s Led.) 


50 Ibs. lightweight 
cylinder mounted on 
Kidde Mode! T.50 Fire 
Extinguisher Truck Unit 
(With acknowledgements 
to the Walter Kidde 
Company Ltd.) 


then the cylinder 


Many are the end uses for Chesterfield seamless 
steel gas cylinders; more than 10,000,000 manu- 
factured to date, pierced and drawn from solid 
billets of steel. Cold drawn seamless steel 
Chesterfield cylinders are produced to conform 
to the specifications and regulations ruling in all 
countries, and are as perfect as our modern plant 
and manufacturing “know-how” can make them. 


chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED CHESTERFIELD 
A MEMBER OF THE @® GROUP 
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WHATEVER THE SIZE OR SHAPE OF YOUR HANDLING PROBLEM— 


There is a 


LANCER SIDELOADER 


to solve it! 


A Sideloader can lift, stack load and transport! 
One machine and one operator does the work 
previously requiring several men and machines. 
The load is carried securely on the deck, giving fast, 
smooth operation over rough ground. As the 

load (up to 100 ft. long) is handled parallel to the 
direction of travel, the Sideloader works 
effectively in gangways only | ft. wider than 
itself. A Sideloader is by far the best, and 

most economical machine for handling 

steel, timber, tubing, palletized loads and 

steel fabrications, crated goods, 

delicate loads, etc. 


@ Lift heights 8 - 24 ft 

@ Petrol, Battery-Electric, Diesel or L.P 
Gas engines. 

@ Superior design, giving fast, easy and 
safe operation. 

@ Reliable —good maintenance 
accessibility. 


@ Full range of optional equipment, in- 
cluding Crane Jibs, hydraulic clamps, 
free-lift masts, all-round suspension 
forktilt (also custom-built to special 
requirements). 


19 Standard models with capacities from 
3,000 1b. to 40,000 Ib. 


400-500-800 Powered by FORD, Used by FORD, Approved by FORD 


We are exhibiting at the following Exhibitions, and will be 

pleased to see you on our Stand: Moscow Trade Fair, Rand 

Easter Show, Johannesburg, Dublin Trade Fair, Milan 

Trade Fair, Vienna Fair. 
Cut YOUR handling Suppliers to the War 

costs—telephone or Office, Ministry of 
write now for further Supply, Ministry of 
details of LANCER Aviation, and National 
Sideloader Seaton Coal Board 




















Stdeloader is the Trade Mark of Luncers Machinery Lid. H 
LANCERS MACHINERY LTD: 41 KNIGHTSBRIDGE*-LONDON SW1 - BElgravia 6486/7/8 
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CONTRACTS 


supply of various “Matrix” precision thread, gear, and 
jig grinding machines. This is the second large order of 
its kind secured by the company in recent months, the 
total value of the “‘Matrix”’ machine tools involved being 
more than £500,000. 


* * * 


Teleflex Products Ltd., of Basildon, Essex, have 
received an order, valued at £18,500, for four Teleflex E.8 
conveyors from Electrohelios, of Mariestadt, Sweden. 
The conveyors are to be installed in a new factory under 
construction for commercial refrigerating plant and will 
be used to bring assembly parts such as electric motors 
from the factory basement to the production lines and to 
carry components through the various stages of paint 
pretreatment and finishing. 


* * * 


A contract, valued at more than £500,000, has been 
received by the Davy and United Engineering Co. Ltd., 
a member of the Davy-Ashmore Group, for the con- 
struction of a 32 and 57 x 98 in. four-high reversing 
hot breaking-down and plate-finishing mill. The new 
mill, which is for the works at Chippis, Switzerland, of 
A.LA.G., Aluminium-Industrie-Aktiengesellschaft, will 
be capable of producing aluminium plate up to 90 in. in 
width and down to } in. minimum thickness. 


* * * 


An order worth £200,000 has been placed with 
Ferranti, Ltd., of Hollinwood, Lancs., by the London 
Electricity Board for 240-500 kVA, 11,000/433 V, 
3-phase, 50-cps distribution transformers, for use on the 
Board’s power-distribution system. These units will be 
manufactured at the company’s West Gorton factory in 
Manchester, which is devoted entirely to the manufacture 
of distribution transformers. This factory is one of the 
most up-to-date of its kind in the U.K. and includes a 
noise test-chamber in the production line, enabling 
measurements of the noise level and the character of 
noise emission to be determined before units are 
despatched. 


* * * 


Simon Handling Engineers Ltd. announce that they 
have been awarded a contract, worth more than 
£60,000, for the supply of automatic proportioning 
equipment for use in the manufacture of rubber for 
footwear. The contract was awarded by Strojimport on 
behalf of Svit np., of Gottvaldov, Czechoslovakia, the 
second-largest shoe factory in the world, turning out 
about 183,000 pairs of shoes per day. 


* * * 


Obtained in the face of strong competition from 
Canadian and international firms, a contract, valued at 
about £1,000,000, for what will be the most powerful 
hydraulic turbines in the world has been awarded by the 
Manitoba Hydro-Electric Board to the English Electric 
Canada division of the John Inglis Co. Ltd., of Toronto. 
The order comprises three English Electric Kaplan-type 
turbines, which will produce an additional 450,000 hp 
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for the Southern Manitoba area, and which will be 
installed at the Grand Rapids Generating Station on the 
Saskatchewan River where it empties into Lake Winnipeg. 
Delivery of the turbines will be initiated in late 1962, and 
the complete £50,000,000 Grand Rapids project will go 
into service in 1964. 

~ 7” 7 


In the face of keen competition from French and 
other British firms, Blackburn Electronics Ltd., of 
Brough, Yorks., have been awarded a substantial order 
for Blackburn data-logging equipment from Société de 
Traction et d’Electricité, the consulting engineers for a 
new power-station being built at Mol, near Brussels, 
where the equipment will be used for checking 130 
different readings of temperatures, pressures, etc. In 
addition, the company has received another order for 
data-logging equipment from Rendel, Palmer & Tritton, 
of London, consulting civil engineers, in connection 
with a project for the National Iranian Oil Company, 
Abadan. In this case, the equipment is intended for the 
automatic monitoring of temperatures at an oil-pumping 
station at Abadan, and is designed to give an immediate 
warning if any temperature rises beyond predetermined 
limits. 

” * . 


It is announced by the Esso Petroleum Co. Ltd., of 
London, S.W.1, that they have awarded to Foster Wheeler 
Ltd. a contract to construct a butyl-rubber plant at the 
Esso Refinery, Fawley. The new plant, which is expected 
to be completed by the end of 1962, will cost about 
£4,300,000 and will produce 30,000 tons of butyl rubber 
per year. 











PORTABLE HEAT 
FROM KEMWELL 


Manufacturers and contractors re- 
quiring self-contained sources of heat 
should consult Kemwell. Where a 
given quantity of heat at a given rate, 
in perhaps places difficult of access, 
is the requirement—a Kemwell pack- 
aged kit can usually provide the 
answer. The kit is for a once-only 
application and covers a temperature 
range of 400°C-1100°C. 


Please send your enquiries to :- 


KEMWELL LIMITED 
LONG ACRE, NECHELLS, BIRMINGHAM, 7. 
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‘Eclipse’ hacksaw blades and other tools are made by james Neill & Co. (Sheffield) Ltd. ahd are obtainable from all tool distributors 
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PERSONAL 


Mr. A. Broomhead has been appointed deputy 
managing director of Thos. Firth & John Brown Ltd., 
while Mr. F. Wortley, a director of the company, has been 
appointed general works manager. 


* * * 


Mr. H. B. Morris has been appointed to the board of 
Wickman Ltd., of Banner Lane, Coventry. 


* * - 


Following the resignation of Mr. J. R. Roby, The 
Delta Metal Co. Ltd. announce that Mr. K. E. West has 
been appointed managing director of Earle, Bourne & 
Co. Ltd., of Birmingham. Mr. W. S. Davis has been 
appointed secretary of Earle, Bourne & Co. Ltd. and of 
Alfred Case & Co. Ltd., of Birmingham, in succession to 
Mr. F. J. Bindon-Blood, who has retired. 


* * * 


Mr. D. K. Fraser, joint managing director of G. A. 
Harvey & Co. (London) Ltd., has been appointed 
managing director. Mr. H. E. Cooper has relinquished 
his position as joint managing director, but remains a 
director of the company. 


* * * 


Mr. F. D. Williamson has succeeded Mr. W. J. W. 
Paton as publicity officer in the Public Relations Depart- 
ment of the Cementation Group of Companies. 


* * * 


It is announced that Mr. J. A. Reavell, M.I.Mech.E., 
M.1.Chem.E., F.Inst.F., F.1.M., has retired from the 
chairmanship of the Kestner Evaporator & Engineering 
Co. Ltd. and the Kestner Group of Companies after 53 
years of service, and has assumed the appointment of the 
company’s first president. His place as chairman of the 
company has been taken by his son, Mr. B. N. Reavell, 
B.Sc., A.C.G.1., M.1.Chem.E., M.I.Mech.E., M.Inst.F. 


* * * 


Mr. L. A. K. Halcomb, chairman and managing 
director of Kayser, Ellison & Co. Ltd., of Sheffield, has 
retired from the position of managing director, but will 
continue as chairman and will remain on the board as 
consultant, as well as on the board of the parent company, 
Sanderson Kayser Ltd. The position of managing 
director of Kayser, Ellison & Co. Ltd. has been filled by 
Mr. J. R. A. Bull, chairman and managing director of 
Sanderson Kayser Ltd. and Sanderson Brothers & 
Newbould Ltd. 


* * * 


It is announced by the Electrical Research Association 
that Mr. L. Gosland, B.Sc.(Eng.), M.ILE.E., has been 
appointed deputy director, this appointment being 
additional to his position of research manager, which he 
will continue to hold. In addition, Mr. C. G. Garton, 
M.L.E.E., F.Inst.P., and Mr. E. W. Golding, O.B.E., 
M.Sc.(Tech.), M.Am.1.E.E., have been appointed 
assistant directors. Mr. Garton will continue as head of 
the Materials Department of the E.R.A., while Mr. 
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all threads 


The range in both Brass and Steel is from 
0 BAto 5 BA and }” to $” diameter and 
between 3” and 4” long. Recommended 
for use within this range, with rolled 
threads, where studding in these lengths 
in cut threads would be too expensive. 
Please send for stock lists. 

Let ORMOND quote for all Repetition 
Parts—for single and multi-spindle auto- 
matics up to 14” diameter; Brass, Steel 
and Light Alloy Screws in Rolled and 
Cut Threads, Grub-screws, Nuts, Hex- 
agonal Bolts and Set-screws, turned from 
bar and Cold Headed Grades ‘‘A,”” *‘B’’ 
and High Tensile. 


THE ORMOND ENGINEERING CO. LTD. 
Ormond House, Rosebery Avenue, 
London, E.C.1. 


Telephone: TERminus 2888 
Telegrams: Ormondengi, Cent 
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TAKING THE BISCUIT 


‘Socast ’ steel castings are produced by the precision 

methods of the Shell Moulding, Osborn Shaw and 

Osborn CO, Block Processes. Intricate designs may 

be cast in stainless and other steels, to close tolerances 

and high quality finish. These castings drastically 
reduce, or even eliminate machining 
of many components, and in this 
way are lowering production costs 
for many users. 


Please send for further details and 
fully illustrated brochure No. 7.— 
*‘ Socast Steel Castings ’. 


STEEL CASTINGS 


BY PRECIGIOW METHODS 
SAMUEL OSBORN & CO. LIMITED 


GCLV¥ BE. CTECL 8 2S. eee Lee ee 





Greeimakers Preclovrsers Lagvcers Joo! manera 

















PERSONAL 


Golding will continue as head of the Rural Electrification 
Department and also as overseas liaison officer. It is also 
announced that, following the retirement of Mr. H. M. 
Lacey last year, Mr. R. H. Golde, D.Sc., M.I.E.E. has 
been appointed head of the Surges and Transformer 
Department of the Electrical Research Association, while 
Mr. M. Waters, B.Sc., M.I.E.E. has been appointed 
deputy head of the Department. 


* * 7. 


Mr. R. P. Newman, A.M.I.Mech.E., has been 
appointed head of the Members’ Service Department of 
the British Welding Research Association, in succession 
to Mr. P. H. R. Lane, B.Sc.(Eng.) A.I.M., A.M.Inst.W., 
who has been appointed director of research of the Drop 
Forging Research Association. Mr. T. R. Gurney, M.A., 
A.M.LC.E., will succeed Mr. Newman in charge of 
Fatigue Researches at the B.W.R.A. 


* 7 * 


International Boilers and Radiators, of Gateshead-on- 
Tyne, announce that Mr. H. A. S. Moule, formerly sales 
director of Glow Worm Boilers Ltd., and executive 
director of Sunrod Domestic Boilers Ltd., has joined the 
board of International Boilers and Radiators. 


* * * 


It is announced by Wadkin Ltd., of Leicester, that 
Mr. C. H. Morris has retired from his position as 
managing director, but will retain his seat on the board as 
vice-chairman. Mr. S. Radcliffe, B.Sc.(Tech.), A.M.L. 
Mech.E., M.LP.E., joint assistant managing director, 
becomes joint managing director (engineering), while 
Mr. W. L. Sims, O.B.E., M.I.E.E., M.1.Mech.E., 
joint assistant managing director, becomes joint managing 
director (commercial). Mr. W. Howe, A.M.LE.E., chief 
electrical engineer, and Mr. P. Morris, B.Sc.(Eng.), 
A.M.I.Mech.E., A.M.I.P.E., research and design, have 
both been appointed to the board of directors. 


Mr. R. L. Basset has been appointed a director of 
Associated Electrical Industries Ltd., and has resigned 
from the board of the Woolwich Group of A.E.I. 


It is announced by Mono Pumps Ltd., of London, 
E.C.1, that Mr. R. R. Kennan, A.M.I.Mech.E., has 
accepted an invitation to join the board of the Ferry- 
Diamond Engineering Co. Ltd., of Southampton. He 
will retain his directorships of Mono Pumps Africa 
(Pty.) Ltd., and Mono Pumps (Australia) Pty. Ltd., as 
well as the general sales managership of Mono Pumps 
Ltd., London. 


* * * 


M.T.E. Control Gear Ltd., of Leigh-on-Sea, Essex, 
announce that Mr. B. L. Bardell and Mr. N. H. Oley 
have been appointed to the board as joint technical 
directors. Mr. Bardell was previously chief electrical 
engineer and Mr. Olley chief design engineer responsible 
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can 
you 

afford 

to stand @ 
still ? 


- are you still losing time and money by repairing 
screw threads in the old-fashioned way? 
Heli-Coil Screw Thread Repair Kits enable you to replace 
weak or stripped threads in minutes, at a cost almost too 
small to estimate! 
Simply drill, tap and install a Heli-Coil Insert to produce a 
conventional thread many times stronger than an un- 
protected thread. It will outlast the rest of the part! 
Although the cost of Heli-Coil Inserts is negligible, they 
are capable of making items serviceable when the metal is 
too worn to withstand ordinary screw thread repair. 
Years of use can now be obtained from parts that would 
otherwise have to be scrapped. The cost of complete 
replacements is saved and the inconvenience of delays. 
Three standard types of Heli-Coil Repair Kits are avail- 
able, plus Special Purpose Kits ‘‘tailored’’ for particular 
products. Heli-Coil inserts are made with either English, 
American or Metric Threads. 


HELI-COIL 


screw thread 
repair kits 


+. 
HELI-COIL 
isa 
registered 
trade 
mark 


MAIL THIS COUPON 
FOR FULL INFORMATION ' 
ABOUT HELI-COIL 


| PLEASE FORWARD ILLUSTRATED LITERATURE ON HELI-COIL | 
r SCREW THREAD REPAIR KITS TO: 


NAME | 
| COMPANY 
| ADDRESS | 


ARMSTRONG PATENTS COMPANY LIMITED 
Eastgate Beverley, Yorkshire. Tel. Beverley 82212 (6 lines) | 
And at Melbourne, Australia. Montreal and Toronto, ot... 9 

/®. 
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PERSONAL 


for the design and development of the M.T.E. “*Progress” 
range of control-gear components. 


* * nd 


Following their move into new and enlarged premises 
adjacent to their present Welwyn Garden City works, 
Wellson Abrasive Products Ltd., announce that Mr. P. 
Neven, inventor of the metal-bonded diamond-impreg- 
nated tool, has now been appointed chief consultant to 
the company. 

+ * . 


Sir Philip Southwell, C.B.E., M.C., B.Sc., F.G.S., 
has been appointed a director of The Cementation Co. 
Ltd. Sir Philip is a past president of the Institute of 
Petroleum, a member of council of the Royal Central 
Asian Society and of the Royal Society of Arts, and a 
director of Brown and Root Overseas Ltd., Brown and 
Root U.K. Ltd., and the Kuwait Oil Co. Ltd. 


* * * 


It is announced by Baird & Tatlock (London) Ltd. that 
Mr. A. Elliott, A.M.I.Ex., has been appointed general 
sales manager of their associated company, W. B. 
Nicholson (Scientific Instruments) Ltd., and has taken 
up his duties at this company’s head office in Glasgow. 


+ + * 


Mr. W. S. Walker, Ph.D., M.Sc.(Tech.), has joined 
Campbell, Gifford & Morton Ltd., consulting engineers, 
of 52 Queens Road, Weybridge, Surrey. 


* * * 


Mr. P. F. J. Trollope, A.M.1.Mech.E., M.1.Mar.E., 
has been appointed to the board of Hawker Siddeley 
Brush Turbines Ltd., of Hicclecote, with the title of works 
director. 


As announced by Firth-Vickers Stainless Steels Ltd, 
Mr. A. G. Cleghorn, general works manager of the 
Blackheath Works, Birmingham, and Mr. W. H. Went- 
worth Ping, general sales manager, Sheffield, have been 
appointed special directors. 


* * * 


Mr. R. Adams, M.I.Mech.E., M.1.Chem.E.,M.B.1.M., 
A.M.LC.E., A.F.Inst.Pet., has been appointed general 
manager of the newly created Engineering Division of 
Castrol Ltd. 


* * * 


Christy & Norris Ltd., of Chelmsford, Essex, 
announce the appointment as directors of Mr. F. V. 
Mills and Mr. L. Hammond, F.C.A., A.C.LS., who will 
be responsible for sales and finance respectively. 


* * * 


It is announced by Fibreglass Ltd. that Mr. J. Creek 
has been appointed deputy managing director in addition 
to his present appointment as sales director. 
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Famous for Forgings 


The Daniel Doncaster companies 
never stand still—we are 

always putting in extensive (and 
expensive!) new equipment to 
enable us to undertake by 

a combination of processes and 
plant work of the most 

versatile nature. 










We make forgings, drop forgings, 
hardened steel rolls and 
precision forgings. 


Why not write for the 28-pp. 
Doncaster Book? 
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DANIEL DONCASTER & SONS LIMITED SHEFFIELD 


MONK BRIDGE IRON & STEEL COMPANY ~- LEEDS 12 
MOORSIDE COMPONENTS - OLDHAM 


DANIEL DONCASTER & SONS (THE BLAENAVON CO. BRANCH) LTD. 


BLAENAVON © MONMOUTHSHIRE 
F 82 
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SMALLER 
PULLEYS 
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RIMS 


SHORTER 
CENTRES 
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sb ite See WEDGE VEE DRIVES 

iste swe COM-PAC PULLEYS 
eS Taper bushed or bored and keywayed stock range in preparation. 
: Com-Pac Pulleys made to YOUR specification 
COM-PAC BELTS 

Heat & oil resistant (anti-static) —Collingwood quality 

Com-Pac WedgeV Drives are additional to the 

stock range of “Collingwood” Vee Rope Drives. 


KK THE LOGICAL SUCCESSOR F Complete coupon and mail in open envelope) 
TO THE VEE ROPE Please forward details of “Com-Pac" to: 
a 


The London Shafting & Pulley Co. Ltd 


associated co'y: Collingwood Conveyor Equipment Ltd i] 
COLLINGWOOD {RON WORKS f 
18-22 NORTHDOWN STREET - KING'S CROSS ~ LONDON W.1 Terminus 473/-3, 6570 
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NEWS ROUND-UP 


The New Solartron Factory at Chessington 


The second stage in the erection of the new factory at 
Chessington for Solartron Laboratory Instruments Ltd., 
the electronic-instrument manufacturing company of the 
Solarton Electronic Group, of Farnborough, is now 
under way. The administrative block, of 25,000 sq ft, 
which was occupied early in 1960, at present houses the 
instrument sales and the international division of 
Solartron, as well as the instruments servicing and works- 
training section and some production facilities. The 
second section, of 50,000 sq ft, is under construction and 
will be completed in October 1961, while the third stage, 
representing a further expansion of 50,000 sq ft, will be 
finished in about three years. When completed, the 
factory will be one of the most modern in Great Britain 
for the manufacture of electronic instruments and will 
employ more than 1000 people. 

The training centre is claimed to be the most advanced 
for workers in electronics and, as a result of a special 
study of training methods, it is stated that operators can 
work confidently and at full production after an initial 
training of six weeks. Training continues from time to 
time in intensified courses for two years, with a view to 
producing expert operators. Other facilities for 
employees will include a first-aid section with dental and 
eye clinics, and even a chiropody section, as well as a 
canteen which is believed to be the most modern of its 
kind. 

The air-conditioning system is of the latest design, 
and employs the plenum method of heating and differen- 
tial method of ventilating, the air in the building being at 
a slightly higher pressure than it is outside. All incoming 
air is filtered, ensuring that a dust-free atmosphere is 
obtained, irrespective of external conditions. The roof, 
which gives a maximum clear span, is eminently suitable 
for all electrical, compressed-air, steam, and other 
services, with the heating in the roof itself. 


The New Ferodo Factory in North Wales 


Work on the new factory to be built by Ferodo Ltd. 
on a 50-acre site at Griffiths Crossing, on the mainland 
of the Menai Strait and about two miles from Caernarvon, 
North Wales, is now under way, the estimated date of 
completion being April 1962. The cost of the whole 
project is expected to be about £2,500,000, of which a 
contract in the region of £1,750,000 has been placed with 
Taylor Woodrow Construction Ltd. as the main con- 
tractors, covering design, construction, and electrical, 
heating, ventilating, and certain mechanical plant 
installations. In addition, it is anticipated that a further 
£1,000,000 will be spent on additional plant and plant 
rearrangement at the Ferodo factory at Chapel-en-le- 
Frith, Derbyshire. 

The new factory, which will provide in the first 
instance employment for 500 and ultimately for 1000, 
will manufacture all kinds of Ferodo woven-type brake 
linings and clutch facings and non-slip stair-treads. The 
move of some departments from Chapel-en-le-Frith will 
not only make it possible to expand production for home 
and overseas markets, but will also make space available 
at Chapel-en-le-Frith for expanding the production of 
moulded linings for drum brakes, friction pads for disc 
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a process you must investigate! 


A & A HARD ANODISING produces a wear 
resistance coating on aluminium and alloys, com- 
parable to the surface of hard tool steel. Compara- 
tive tests with cyanide-case hardened steel proves 
that HARD ANODISING has approximately 
TWICE the wear resistance. 

This A & A process is also a heat insulator and will 
absorb and retain oil when used on cylinders and 
pistons. 


Hard Anodising is used for Bearings: Brake and Clutch 
Discs: Cams: Computer Gears: Fans: Timing Gears: 
Nozzles: Pistons: Pump Housings—Fuel/Oil: Spray Guns: 
Surgical Splint Valves: Ticket Machine Gears: Hydraulic 
Jack—Screw Threads, etc., etc. 


Where hardness and lightness are vital A & A 
HARD ANODISED aluminium provides the 
answer. For details and production data for your 
own work, consult . . . 


ALUMILITE & 
ALZAK LTD. 





PRIORY WORKS, DEPT. N, STATION RD., LONDON, S.W.19 
Telephone: LiBerty 7641 


MIDLANDS: 20-21 MERIDEN STREET, BIRMINGHAM, 5 
Telephone: MIDLAND 7426 
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GRINDING 


HEAVY DUTY 


GEARS FOR 


SCAMMEL 


The gears on a _ heavy 
SCAMMEL vehicle have to 
be tough as they come as 
well as accurate to a degree 
for the punishing duty they 


will have to perform. 


The gears shown above are 
manufactured and tooth 
ground for SCAMMEL at 
our Shirley works and the 
photograph below shows 
a gear in position on an 
Orcutt Spur Tooth Gear 


Grinding machine. 


Send us your enquiries. 


Comprehensive Gear Grinding Service 
Gears manufactured and ground complete 
Makers of the Orcutt Range of Gear and 
Spline Grinding Machines 


The Gear Grinding Co. Ltd. 


CRANMORE BOULEVARD «+ SHIRLEY * SOLIHULL WARWICKSHIRE 


Telephone: SHIrley 2231 (6 lines) Telegrams: Orcutt, Birmingham 
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NEWS ROUND-UP THINGS 


brakes, moulded clutch facings, and sintered meta! and 
cermet materials. 
Particular care has been taken in designing, siting, 


and landscaping the new factory, which lies only a few 


miles from the Snowdonia National Park, to ensure that 
the amenities of the district are not harmed in any way. 
Thus, for instance, the production block of the factory, 


which is a single-storey building measuring 800 x 300 ft, 
will have an elevation of only 29 ft, and the exposed 


aggregate slabs used for the lower 8 ft will probably 

incorporate a high proportion of local materials. In 

addition, the side cladding and the roof will be of the by 
colour of Cumberland stone, and the roof spandrels of 

the colour of dark granite, while the trim will be in 

asbestos-coloured white, so that the whole colour scheme 

will be suited to the natural features of the district. 

EE TR NRRICARRIRIR 


All the factory buildings will be concentrated between 
the railway line and the Menai Strait. The first factory 
building will be on the “open-plan” principle to provide 
maximum flexibility of plant arrangement. The office 
block will be on the south-west side of the factory, the 
service block and chemical tanks to the north-west, and 
the canteen block at the west corner. The service block Ove PME I 
will be 250 ft long by 100 ft wide, the canteen block 
120 ft long by 90 ft wide, and the two-storey office block 
will be a reinforced-concrete framed building, 180 ft long 
by 48 ft wide, with provision made for a third storey to 
be added at a later date. Provision also has been made 
for the erection of two further production buildings of 
the same size as the initial building to the south-west of 
the office block, should this prove necessary in a few 
years time. A new road bridge across the railway will 
give access to the factory, the gatehouse being sited at the 
main road end of the bridge. A park for cars and buses 
will be made between the road and the railway. 


The Machine Tool Industry Research 
Association 


Following its recent incorporation, under Section 19 
of the Companies Act, the Machine Tool Industry 
Research Association is now a completely separate legal 
entity which, although launched by the Machine Tool 
Trades Association, will in future conduct its own affairs 
in accordance with its Memorandum and Articles of 
Association, as approved by the Board of Tre i ‘ . : 
ies ane," od by the Board of Trade prior to This new Catalogue gives you fact-packed informa- 

Mr. A. E. De Barr, B.Sc., F.Inst.P., at present a Head tion on Evertaut Shelving and Works Equipment... 
=a mr at sae oe! a - ey appointed a range that meets your every requirement, saves 

irector of Research and will take up his full-time duties : , 
in April 1961. Mr. De Barr’s experience has involved a ae time and _— Write today fora “ys 
wide range of research and development, including the keep in your files. 
control of activities involving fundamental research on u 
basic mechanical processes, economic and management oe Ceres ot eae 
studies, automatic processing, and control systems. He WALSALL ROAD, PERRY BARR, 
has a special interest in technical education and is the To EVERTAUT LTD., sinmincHam, 226. 
author of numerous publications, including textbooks 
and papers in scientific and technical journals. 

In the meantime, satisfactory arrangements have been NAME 
made for carrying out the many preliminary activities 
inseparable from the founding of a research association 
and, for this purpose, the temporary address of the 
M.T.1.R.A. will continue to be c/o The Machine Tool 





Please send me the Evertaut Stee! Shelving & Works Equipment Catalogue 


ADDRESS 
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From industrial men in the know the cry goes up: WE WANT MOLY! 
To us at Acheson's the moly movement comes as no surprise. Molybdenum disulphide 
is too much of a mouthful for slogans and too much of a good thing 
for any know-how man to miss. Moly not only means molybdenum disulphide ; 
it means efficient, economical EP lubrication. 
Has the moly movement started in your works? If not, have a word 


with Acheson's today. They know about moly. 


reese Colloids Limited priymoutsH - ENGLAND 


Also Acheson Colloids Company, Port Huron, Michigan, U.S.A. and Acheson Colloiden N.V. Scheemda (Gr.) Netherlands 
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Trades Association. However, active steps are now 
being taken to secure permanent headquarters, the 
probability being that these will be situated near one of 
the heavy concentrations of the machine-tool industry 
in the provinces. 

Forms of application for membership are being 
placed in the hands of those firms who gave the Machine 
Tool Trades Association signed undertakings to support 
the research project for a minimum of five years. On 
completion of these applications, the first roll of member- 
ship will be available for publication in the near future 
and will represent about one-third of the estimated 
potential membership. A vigorous recruiting campaign 
will be instituted for the purpose of embracing the whole 
industry within membership of the Research Association 
in a reasonable time. It should also be mentioned that 
there is every reason to hope that full recognition of the 
Machine Tool Industry Research Association will be 
given by the Department of Scientific and Industrial 
Research, especially in relation to financial support, and 
the necessary formalities to this end are in hand. 


500-MW Single-Line Turbo-Generator Units 


An order for four of the first 500-MW single-line 
turbo-generator units in the world, costing nearly 
£15,000,000, has been awarded to The English Electric 
Co. Ltd. by the Central Electricity Generating Board 
for West Burton Power Station. The first of these units 
will be commissioned in 1965, and all four units should be 
operational by the end of 1967. 

This new 500-MW unit represents a further develop- 
ment of the range of large single-line machines introduced 
by English Electric, starting with the first 200-MW unit 
in 1955, the first 275-MW unit in 1958, and the first 
350-MW unit in 1959. The 500-MW unit comprises a 
multi-cylinder, 3000-rpm reheat turbine, with multiple 
exhausts arranged as a tandem compound unit, coupled 
to an alternator of the direct-cooled type. Solid 
couplings are employed between the rotors, and each 
shaft is mounted on two main bearings, so that assembly 
and maintenance of the machine are kept as simple as 
possible. Automatic shaft gland packing is incorporated. 

The turbine operates under steam conditions of 
2300 psig and 1050°F at the turbine stop-valve, with 
reheated steam to the intermediate-pressure cylinder at 
1050°F. The vacuum at maximum and continuous rating 
is 28-7 mm Hg. To meet specified pressure and tempera- 
ture requirements, the high-pressure cylinder employs a 
double-casing arrangement over the first stages, with the 
expanded steam passing over the outside of the inner 
casing to pass through the remaining stages. Well- 
proved ferritic materials are used in these casings, and 
stress levels are such as to keep creep deformation well 
within permissible limits. The intermediate-cylinder has 
a partial double-casing construction at its steam inlet and 
is similar to the high-pressure cylinder. The multi-flow 
low-pressure cylinder is arranged in double-flow low- 
pressure casings, the outer flows of which form an 





integral exhaust chamber. To allow for differential 
expansion, the nozzle plates and diaphragms are mounted 
in separate inner casings. 

The 22,000-kV alternator, which is cooled directly by 
both hydrogen and water, operates at 3000 rpm, has a 
continuous rating of 500 MW, and is designed for a 
short-circuit ratio of 0-4 and a power factor of 0-85 
lagging. The alternator has three main components, i.e., 
a rotor machined from a single forging, an inner stator 
frame carrying the core and windings, giving a transport 
weight of 196 tons, and an outer stator casing, which is a 
welded steel cylinder designed to carry the inner stator 
and the hydrogen coolers. The outer stator is hydraulic- 
ally tested to twice the maximum working pressure and is 
then tested for gas tightness. 

Hydrogen at 60 psig is used for cooling the hollow 
rotor conductors and the stator core, and water for the 
hollow stator conductors. The hydrogen is circulated 
by a multi-stage axial-flow blower mounted on the rotor 
shaft, and the recooled gas enters the conductors at each 
end of the rotor body, to cool the slot and end windings 
separately. The stator core is cooled by a separate 
stream of gas, all the hot gas flowing through the first- 
stage cooler and thence to the blower intake. The blower 
discharges through a diffuser to the second-stage cooler, 
from which the fully cooled gas re-enters the machine. 
The water for cooling the stator coils circulates in a closed 
circuit, make-up water being drawn from the station 
demineralized-water supply, when necessary. The 
hydrogen coolers and the heat exchanger in the stator- 
winding water system, are fed with condensate, so that a 
large part of the alternator losses is returned to the feed- 
water system. 





Classified Advertisements 





HYDRAULIC AND PNEUMATIC EQUIPMENT 
Manufacturers of Hydraulic and Pneumatic Equipment are invited 
to use the resources of our nation-wide technical sales and marketing 
organization. We are Hydraulic Engineers marketing a line of 
speciality products and we also design and install complete systems. 
We require other items to augment our own line to enable us to 
market a complete range of products and services, and we are 
prepared to issue stock orders for suitable items. Each item would 
be exploited individually as well as being marketed with our own 
line. 

We shall be pleased to hear from manufacturers who have suitable 
items to offer. Box No 


MACHINERY FOR SALE 
10ft. x din. CRAIG & DONALD PRESS BRAKE for sale 
Pressure 400 tons. All steel construction Model 400/10 
Motorised with 50 h.p. motor suitable for 400/3/50. F. J. Edwards 
Limited, 359, Euston Road, London, N.W.1. Euston 5000 or 41, 
Water Street, Birmingham, Central 7606 


PATENTS 
Patent No.811,022 entitled “Valves Controlling Fluid Flow” (to i.c 
engines) is for sale or licence. For details apply to CHATWIN & 
COMPANY, Chartered Patent Agents, 253, Gray’s Inn Road, 
London, W.C.1 
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CATALOG UE from ANDERTON SPRINGS Ltd. (A2) BINGLEY 2388 
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Accepted standard 
for hardness 


Six-cylinder diesel engine produced by Rolls-Royce Oil Rolls-Royce Conway by-pass turbo-jet, power unit for 
Engine Division for powering tractors many of the new jet airliners including the Vickers VC 10 


AT ROLLS-ROYCE 


All Vickers Hardness Testing Machines, including 
portable testers and gear hardness testers are equipped 
with the Vickers Micrometer Ocular which, in con- 
junction with the Vickers Diamond Indenter, gives 
readings in the internationally recognised VP N (Vickers 
Pyramid Numerals). 

Vickers Hardness Testers are used to test a wide 
variety of materials and components during production 
of all Rolls-Royce engines. These compact, versatile 
testing machines provide a simple, accurate method of 
metallurgical control at the place of production. 


Please send for catalogue giving full details of Vickers Hardness Testers 


RS 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 13 CITY RD LONDON EC1 Te/: MET 8877 Grams: VICKSBOX AVE LONDON 
TGA CHeIs 
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NEW TECHNICAL BOOKS 


Thermal Reactor Theory. 2nd edition. By A. D. 
Galanin. Translated from the Russian by J. B. Sykes. 
424 PP. 30 illustrations. Publishers: Pergamon Press 
ae 4 and 5 Fitzroy Square, London, W.1. Price: 


ye by one of the leading experts in Russia in its 
field and brought up to date in this revised edition in 
English, this well-produced book gives a comprehensive 
account of the theory of thermal nuclear reactors, i.e., 
reactors used in all nuclear power stations and in the 
majority of research facilities. The mathematical 
physics of the subject and the detailed mathematical 
arguments are discussed separately for convenience. An 
exposition of the general theory of nuclear reactors is 
made, together with an examination of various problems 
which, though slight, are often very important in 
practice. 

Especial attention is given to the theory of hetero- 
geneous thermal reactors and to the nature of the 
thermal neutron spectrum, as well as to the limits of 
accuracy and the errors of the different theoretical 
methods. To assist the practical worker in this field, 
many of the formulae given in the text have been reduced 
to forms in which numerical values can be substituted, 
enabling them to be used immediately in actual calcula- 
tions. In addition, appendices provide tables and 
graphs suitable for day-to-day work. There can be no 
doubt that this excellent book, one in the /nternational 
Series of Monographs on Nuclear Energy fills the need 
for a practical volume for scientists, technologists, 
and others working in, or learning, the subject of 
reactor physics. 


Axial Flow Fans. By R. A. Wallis, M.E., A.S.T.C., 
A.M.LE.Aust., A.F.R.Ae.S. 376 pp., 171 illustrations. 
Publishers: George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. Price: 50/-. 

As Professor A. R. Collar, of the University of 
Bristol, points out in his foreword to this excellent 
publication, there is a need for an authoritative book on 
fans. Mr. Wallis, who is Senior Scientific Officer of the 
Aeronautical Research Laboratories (Melbourne), De- 
partment of Supply, Australia, is well qualified to fill 
this need, and he does so admirably. 

Fundamentally, the book is concerned with the 
aerodynamics of ducted axial-flow fans, in which the 
results of aerodynamic research are analysed and then 
presented as a consistent and working theory for use in 


the solution of everyday problems encountered by 
engineers. In addition to a useful exposition on 
boundary-layer and skin-friction relations and an 
assessment of the characteristics of ducts, details are 
given of the development of a simply followed design 
method, with sufficient data to permit its application to 
any problems of design, ducting, or analysis likely to 
arise in connection with ducted axial-flow fans. In 
short, by its judicious combination of the theoretical and 
practical aspects of the design and operation of axial- 
flow fans, this book may well establish itself as a standard 
work in its field. 


The Determination of Gases in Metals. 318 pp., 
82 illustrations. Published by The Iron and Steel 
Institute, 4 Grosvenor Gardens, London, S.W.1. 
Price: 63/-. 

Recording the contributions of a number of experts 
in their field, both in the U.K. and overseas, this well- 
produced book is a report of a symposium organized in 
1960 by The Society for Analytical Chemistry in con- 
junction with the Iron and Steel Institute and The 
Institute of Metals. Basically, the gases considered are 
oxygen, nitrogen, and hydrogen, while the metals are 
either iron or one of a small selection of non-ferrous 
metals. 

Altogether, fifteen papers are reproduced, these 
being concerned with the sampling of liquid metals, the 
determination of oxygen in metals, the determination of 
gases in metals by vacuum fusion, the determination of 
gases in metals by the semi-micro-vacuum-fusion 
technique, an assessment of carrier-gas methods for the 
determination of gases in metals (with particular 
reference to steel), the determination of oxygen in 
beryllium by activation analysis, the emission spectro- 
metric determination of oxygen, nitrogen, and hydrogen 
in metals, the determination of oxygen and nitrogen in 
iron and steel by an isotope-dilution method, the deter- 
mination of nitrogen in metals, the determination of 
nitrides in metals, the determination of hydrogen in 
metals, the determination of hydrogen in cast iron, an 
improved carrier-gas technique for the determination of 
hydrogen in steel, X-ray emission analysis and the 
determination of gases in metals, and the application of 
internal-friction methods to the study of gases in metals. 

By presenting in this way new and valuable observa- 
tions on the techniques of vacuum-fusion analysis, as 
well as several new approaches to the problems involved, 
including the use of spectroscopy, radio-activation and 
isotope-dilution analysis, carrier-gas techniques, measure- 
ments of internal friction, and X-ray diffraction and 
fluorescence analysis, the publication of this volume 
makes it possible for the proceedings of the symposium 
to become available to a much wider audience. 








‘‘RUBERT’’ Surface Roughness Scales 


Provide a reference of calibrated Surface Roughness for comparison 


of machined surfaces by sight and touch, 


and fulfil the need for 


a simple, dependable standard for visualizing, selecting and specifying 
surface conditions for production work. 


We supply complete sets and single standards for special requirements 


to B.S.S.1134 : 





1950, and B.S.S.2634/1 


RUBERT & CO. LTD. 


Telephone : 


: 1955. Accuracy 10% or 20%. 


Acru Works, Demmings Road, 
Councillor Lane, Cheadle, Cheshire 


Gatley 5855 
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SEE WHAT 
INDUSTRIAL 
DIAMONDS CAN 
DO FOR YOU 





The filament in almost every bulb is drawn 
throughadiamond die. In their many forms, 
diamond tools help to make practically 
everything you can think of. 

Nothing cuts, grinds, or polishes faster or 
more accurately than a diamond tool. 
Why not see what diamonds can do for you? 


To find out ifindustrial diamonds can benefit 
you, contact the Industrial Diamond Infor- 
mation Bureau. Backed by the Diamond 
Research Laboratory in Johannesburg (the 
largest laboratory in the world devoted to 
diamond technology), the Bureau offers you 
information and advice without obligation. 
Please write to the address below. 


The Industrial Diamond Information Bureau 


2 CHARTERHOUSE Srreet (Dept. 3), Lonpon, E.C.1. 


1.0.4. 
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LATEST INDUSTRIAL LITERATURE 


PTT 
1. Weldable Steels 


Details are given in a 12-page folder of a range of 
weldable steels suitable for the construction of heavy 
pressure vessels and other structural and industrial 
applications. The steels, which have to be used in the 
normalized and tempered condition to obtain the best 
combination of properties, can also be employed with 
advantage for bolted structures, where weight saving is 
an important consideration. 


2. Tolerance Rings 


Eliminating the necessity of using bolts, circlips, or 
other fixing elements, a range of tolerance rings is 
presented in a 36-page catalogue. The rings are inter- 
posed between parts required to have an interference 
fit, allowing wider limits on both machined parts. In 
addition, they can be used to transmit considerable 
amounts of torque, and replace keys, pins, splines, etc. 


3. Wedge-Belt Drives 


An illustrated 4-page brochure deals with a range of 
wedge-belt drives utilizing taper-bored pulleys and wedge 
belts, which work at a higher tension, transmit more 
power, and require less space than conventional V-belts. 
Typical applications of the drives include compressors, 
blowers, conveyors, generators, machine tools, presses, 
shears, crushers, extruders, etc. 


4. Cast-to-Form Tools 


Recommended for use as spinning chucks, fibreglass 
formers, ceramic moulds, diecasting dies and bolsters, 
steel drawing and pressing dies, foundry patterns, etc., 
a range of cast-to-form tools is presented in a 6-page 
folder. The cast iron used for these tools has a pearlitic 
matrix and is claimed not only to be a cheap substitute 
for steel but also to have superior properties and longer 
life than conventional forming tool materials. 


5. Zinc-Coated Steel Sheets and Plates 


Switchgear panels, convector heaters, agricultural 
machinery, petrol tanks, motor-car panels, and fluores- 
cent lighting and cable trunking are some of the ap- 
plications of electro zinc-coated steel sheets and plates 
dealt with in a 16-page brochure. Due to the thinness 
of the electro deposits and the fine structure and ductility 
of the pure zinc, the sheets and plates may be subjected 
to deep drawing and pressing without any damage to 
the surface layer. Furthermore, they have a high 
corrosion resistance and can easily be coated with 
paints or acrylic stoving finishes. 





MAIL THIS COUPON TO-DAY 





THE ENGINEERS’ DIGEST, 3.61 
120 Wigmore Street, London, W.1. 


Date 


Please send free and without obligation the literature indicated by 
the following circled numbers: 


2-2 -6:5 8:7 83 @ ti 13 88 4 1 MH fT 18 


Name 
Position 
Company 


Address 


6. Metal-Spraying Processes 

Particulars are presented in a 14-page catalogue of a 
range of metal-spraying processes, such as metallizing, 
thermo-spraying, plasma-flame spraying, etc. Informa- 
tion is also given on a number of coatings, including 
tungsten-carbide, calcium-zirconate, molybdenum, tanta- 
lum, hafnium, and cerium coatings, and of a wide range 
of equipment used in various metal-spraying processes. 


7. Creep-Testing Machines and Extensometers 

A range of single- and multi-specimen creep-testing 
machines described in a 4-page folder has a number of 
advanced design features, such as specimen couplers 
made of Nimonic steel, a safety dashpot, which reduces 
shock when the specimens are ruptured, etc. Details are 
also given of an extensometer and of a range of furnaces 
for heating specimens up to a temperature of 800°C 
with a possible error of only -+-1°C 


8. Bimetallic Cylinder Liners 


Providing a perfect metallurgical bond and uniform 
surface, a range of bimetallic cylinder liners is introduced 
in a 6-page folder. The liners have high corrosion, 
abrasion, and wear resistance, and their mechanical 
characteristics are independent of heat treatment, chilling, 
or plating. Principal applications of the liners include 
extruder barrels for plastic and rubber, cylinder liners 
and plungers, and a wide variety of components in the 
chemical and other industries. 


9. Spark-Erosion Machines 


Permitting the use of steel electrodes and specially 
suitable for the production of a wide variety of dies and 
other tools, a range of spark-erosion machines is des- 
cribed in a 16-page brochure. The machines can achieve 
a rate of metal removal of 250 mm/min and provide 
good surface finish on carbides and other hard materials. 


10. Pivoted Disc Valves 

Sensitive control characteristics, low operating torque, 
small size, and minimum maintenance are some of the 
advantages of the pivoted disc valves described in a 
4-page folder. The valves are suitable for use with 
water, air, oil, and gas or similar media, and are par- 
ticularly adaptable to automatic operation by pneumatic, 
electronic, or hydraulic controls, with automatic posi- 
tioning where required. 
11. Air-Power Equipment 

The range of air-power equipment dealt with in an 
8-page brochure includes impact cylinders, valve 
cylinder urits, hand-, foot-, and air-operated valves, 
drill feed units, etc. In addition, details are given of 
rotary feed tables, bellows-lock drilling and tapping 
units and of various other practical applications of air 
power. 


LITERATURE REVIEWED IN PREVIOUS 
ISSUES 


12. Stud-Welding Equipment 

13. Colloidal Graphite for Die Lubrication 
14. Centrifugal Pumps 

15. Hacksaw Blades 

16. Air Compressors 

17. Piston Seals 

18. Drill Sets 
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these men are on their way 


to solving their barrier problems with 


Weldmesh 


Regd. Trade Mark 


they cut it to the shape they wanted — 
it held together because it was welded together 


Weldmesh is a registered trade mark and is supplied in rolls or sheets direct to the users by the sole manufacturers: 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Chelmsford, Leeds, Leicester, Liverpool, Manchesier, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 


Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.!/ 
Mw 1007 
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aa) Flexibility 










The Steathfast Fiexible High Speed hacksaw blade is hardened on the teeth 
only by a new technique, giving cutting performance equal to the normal ‘‘all hard” 
high speed blade. At the same time it imparts a flexibility which enables the blade to be 
used by the unskilled, without fear of breakage. 

The Steadfast riexibie High Speed blade will cut the toughest type of steel and 
withstands considerable mis-use, making it eminently suitable for ‘‘difficult’ jobs which 
require flexibility allied to maximum cutting power. 

“4. 1 

For economy and efficiency, there is none better than the Stevittast Flexible 
High Speed blade. 


Steadfast — 


FLEXIBLE HIGH SPEED 


Available in the following sizes at the same prices as all other 
High Speed hacksaw blades. 











LENGTH | WIDTH THICKNESS PITCHES OF TEETH 
10 +" 025° 18, 24, 32 
12° 4° 025 14, 18, 24, 32 




















DARWINS TOOL DIVISION 


J. STEAD & CO. LTD. MANOR WORKS, SHEFFIELD, 2. 


34 $133 
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Grinding Components for Marine and Aeronautical Equipment 
to Fine Limits at 
Sperry Gyroscope Co. Ltd. on 


THE CHURCHILL MACHINE TOOL 
Broadheath, nr. Manchester. Co. Ltd. Churehilll 


Export Sales Organisation 


ASSOCIATED BRITISH MACHINE TOOL MAKERS LTD, MODEL NB is os 61n. 


London Branches & Agents 
Ee ae HORIZONTAL SURFACE 
Home Selling {gents GRINDING MACHINES 


CHARLES CHURCHILL & CO. LTD, 
Birmingham & Branches 
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Specialists 
in all forms 
of air 

treatment 


re \ \ 
(Br dustrial 
ar & HEATER CO. LTD. 


“AIRFLO” WORKS, BIRMINGHAM, I! 
phone: BIRMINGHAM ViCtoria 2277 
and at LONDON, MANCHESTER, SWANSEA 
A MEMBER OF THE SIMMS GROUP OF COMPANIES 
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LOW ALLOY 
STAINLESS 

HEAT RESISTING 
MANGANESE 

AND WEAR RESISTING. 


Steels 


Ee eG 





HADFIELDS LTD - EAST HECLA WORKS - SHEFFIELD - ENGLAND 
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NO MORE 
D.C. MOTOR 


E.P.E. turn D.C. problems 
into D.C. motors 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price. 
Some people still think so 


They don’t know about E.P.E. 


“TERP.E. specialise in D.C. equip- 
Wem, combining theirmany years 
experience in this-field with a keen 
interést. in. mew techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


If you’ve a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 
you ! 


ELECTRICAL POWER ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 
"Phone: STEchford 226! ’Grams: Torque ‘Phone: B’ham 


London Office 42/, Grand Buildings, Trofaiger 
Squere, W.C.2 ‘Phone: WHitehall 5643 and 7963 


“as 
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The illustration shows a Water Meter Piston, a Valve Anode, a Pump Vane, a Sealing 
Ring, a Rectifier Grid and a Welding Rod — just a small selection of products 


... that’s the beauty of it 


Look at these advantages — Light as aluminium. 
High resistance to wear. Wide range of resis- 
tance to chemical attack. [Easily machined. 
High thermal conductivity. Excellent heat radi- 
ation. Not wetted by molten metal or slags. 
Non-seizing. Self-lubricating. High resistance to 


MORGANS 


THE CARBON DEPARTMENT 


showing the remarkable versatility of Morganite Carbon. 


thermal shock. Good mechanical strength at 
high temperatures. Good electrical conductivity. 
Available in impervious forms. Low thermal 
expansion. These properties give Morganite 
Carbon vast potentialities for the design en- 
gineer. Talk them over with our technical staff. 


CARBON AND GRAPHITE — ELECTRICAL, CHEMICAL 
AND MECHANICAL; CRUCIBLES, FURNACES, 
REFRACTORIES; RADIO PARTS; SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


THE MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH_ROAD, LONDON, S.W.11. BAT: 8822 
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CROWTHORN ENGINEERING COMPANY LIMITED 
Makers of High Class Machine Tools for over half a century 
REDDISH . STOCKPORT : ENGLAND 
Phone : STOCKPORT 7271-2-3 Grams: CROWTOOL, REDDISH 


CL. ILS 


THE ENGINEERS’ DIGEST 





TO-DAY’S MOST 
ADVANCED 
GEARED 
MOTOR UNIT 


CO-ANIAL GEAR UNIT 
WITH BRACKET MOUNTING GEARED MOTOR UNIT 


O0-AXMAL GEAR UNIT CO-AMAL GEAR UNF WITH 
BASEPLATE MOL NTING 


Helicon geared motors and co-axial geared 
units are new... . and all the better for being 
made by David Brown, the firm with 100 
years’ experience of gears. That means 


greater accuracy, more reliability with less 


; geared motors and co-axial geared units 
maintenance—in fact, a quiet, compact, 


sturdy, quality product. DAVID BROWN 


There is a booklet No. F.444.3 waiting for 


you. It tells about the range of units covering YEARS 
34 standard ratios for any drive up to 40 h.p. 1860-1960 


Write for it to-day. 


An alliance of engineering specialists in gearing, machine tools, 
tools, castings, automobiles, agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


GEAR DIVISIONS , PARK WORKS HUDDERSFIELD ‘ Telephone: 3500 


Oa/SB91A 
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HEAT EXCHANGE EQUIPMENT 
DESIGNED TO MEET THE REQUIREMENTS 
AND STANDARDS 

OF THE MODERN ENGINEER 


Serck design and manufacture a wide range of Heat 
Exchange equipment for use in every industry and 
for every type of application. A first class 
Technical Advisory Service supports the products 
of Serck, into which have been embodied the 
extensive research and cumulative practical 


experience of 40 years and more. 
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WATERWORKS 
GENERATING PLANT 


The illustration shows 























the Serck Coolers fitted 
to the Crossley-Laurence 
Scott 635 KVA alternator 


sets recently installed in 





the main pumping 
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stations at the Southern 
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and South Essex 
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Waterworks Companies. 
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SERCK RADIATORS LIMITED BIRMINGHAM 11 


Telephone: ViICtoria 4353 Telegrams: “*Serckrad™ 


sr/Gr 
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LOOKING FOR FLUIDS—with exceptional thermal stability—fiuids that are water-repelient 
and retain good dielectric characteristics over a wide range of temperatures — that 
resist oxidation—have low volatility and show little change in viscosity with temperature 
—are ideally suitable for use in damping mechanisms—as heat transfer media—and for use 
in hydraulic, springing and coupling devices—GET THEM FROM MIDLAND SILICONES. 


Remember — Midland Silicones Ltd. have consistently set the pace for British progress in this fast 
developing field. Remember, too, that — while silicones Cost more initially, this extra outlay is more than 
offset in terms of greater efficiency and long term economy. 


(1S) MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


first in British Silicones 
68 KNIGHTSBRIDGE - LONDON - SW1 TEL: KNIGHTSBRIDGE 7801 


Area Sales Offices : Birmingham - Glasgow « Leeds - London: Manchester - Agents in many countries 
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Reality 
Og 


TYPE OE 


ere COMPACT 
: EFFICIENT 






EMBODYING ALL 
THE MECHANICAL 
ADVANTAGES OF THE 
LARGER P.I.V. GEARS 




















The twelve inch 
TYPE OA rule indicates relative 
dimensions. a 
ae ~— POSITIVE INFINITELY VARIABLE 


et The only Positive 
witoly Variable 








The full range of P.I.V. Gears 
extends up to 50 h.p. 








STONE-WALLWORK LIMITED cos 2 
31 VICTORIA ST., LONDON, S.W.1 Phone: Abbey 7681 Grams: “Stonwalabb” Sowest, London 
WORKS: OLDHAM, LANCASHIRE 
Also Makers of Worm Reduction Gears e Goods, Stamping Machines and Light Alloy Bobbins for the Textile Trade 


on SF he ee | 


GROUP 
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Are YOU 





2% CARBON 14% CHROME HIGH DUTY TOOL STEEL 










WAS CHOSEN BY 
MESSRS DEXION LIMITED 


for the dies and punches to produce their famous 
slotted angle. Millions of slots have been punched 








with the minimum amount of tool regrinds. 








Iilustration by courtesy of 
MESSRS. DEXION LIMITED. 








(KAYSER (ELLISON (& CO.LTD) 


Established 1825 
Stocks held at:- Carlisle Steel Works, SHEFFIELD 4. Tel.: Sheffield 22124. 
Our London Warehouse, 4 Pembridge Mews, LONDON W.1). Tel.: BAYswater 9131/2 
Our Midland Area Warehouse, Station Road, Coleshill, Birmingham. Tel: Coleshill 2041/2 
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a small motorised pump unit 


a twin pumping set 
incorporating stand- 
by equipment 


P.4967 


MOTORISED GEAR PUMPS 
p| VARLEY-FMC LIMITED 


eterna of Food Machinery and Chemical Corporation U.S.A.) 
me FERRY LANE BRENTFORD MIDDLESEX 
THE ENGINEERS 
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Spiral Bevel and Hypoid Gears offer many advantages for right angle 
drives where high efficiency, smooth and silent running are required. 
E.N.V. specialize in the design and manufacture of straight and curved 
tooth bevel gears. They offer collaboration with engineers from the 
project stage on the design of gears and mountings. They have unique 
facilities for the large-scale manufacture of transmissions including final 
drives, differentials and axles for vehicles and agricultural equipment, 
precision gears for aircraft and gears for industrial applications. 


BEIT DG 0: s0or: 


E.N.V. ENGINEERING COMPANY LIMITED §& iS HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
Telephone & “4 LADbroke 3622 


APS6 
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is built on a firm foundation 


Specialists in 
the Design and Construction of Motors 
to Customers Particular Requirements 


LANCASHIRE DYNAMO & CRYPTO LTD 
TRAFFORD PARK, MANCHESTER 17 - ACTON LANE, WILLESDEN, LONDON, N.W.10 
Londen & Export Office: ST. STEPHEN’S HOUSE, VICTORIA EMBANKMENT, WESTMINSTER, LONDON, S.W.! Ph ol 
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES tor over BO years 
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Cast 
with 


Precision 


% Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


% Engine blocks and cylinder heads 
in high duty iron. 


* Castings of the highest quality in the 
desired quantities at the right time. 


: ‘ Austin Seven and Mini-Minor 
* The greatest technical experience Tranemission Housing. 


augmented by quality control Gravity Die Casting 
of production. in Aluminium. Weight 25 Ib. 
By courtesy of B.M.C Limited. 


STERLING METALS LTD 


PHONE NUNEATON 4221 
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Leaving nothing to chance. Lang Pneumatic equip- 
ment is the basis of fool-proof control systems, 
eliminating the risk of human error and fatigue, 
raising productivity and reducing labour costs. Call 
us in at the planning stage—in most cases a pneu- 
— matic control system can be supplied “‘off-the- 
were SQUINCR Says: shelf”. All components are designed for continuous 
Here’s my latest intro- : ee 4 : : 

. ei trouble-free service in arduous conditions. Design, 
duction—a new version of iene A Gn dale af tik Red 
an automatic valve workmanship and the choice of high quality 
arranged for manifold corrosion-resistant materials ensures long, trouble- 
mounting.” free service. 


Lang Pneumatic Ltd 


(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.) 


OWEN ROAD, WOLVERHAMPTON Tel: Wolverhampton 2522I-2-3-4 Telex No. 33193 
P5550 
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whichever way you look at it... 


Away with fitting keys and cutting keyways—this 
laborious method need trouble you no more. With 
Taper-Lock Bushes you can fit—in less than a minute 


—pulleys, couplings, sprockets, and get a vice-like grip 
on all shafts within 5 thous. of the nominal diameter. 


Taper ® Loek All Taper-Lock Bushes are interchangeable, and a bore 


range from }” to 44” means that wheels can be moved to 


Bu shes shafts of other diameters simply by changing the bush. 


This is a time and cost saving device you just cannot 

afford to neglect. Ask your nearest Fenner branch to 
SaVE you demonstrate and prove this to you—in your own office: 
money J. H. FENNER & CO. LTD 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


WE CARRY TAPER-LOCK STOCKS FOR YOU IN 
BELFAST - BIRMINGHAM - BRADFORD - BRISTOL 
BURNLEY - CARDIFF -GLASGOW - HULL - LEEDS 
LEICESTER - LIVERPOOL - LONDON -LUTON - 
MANCHESTER - MIDDLESBROUGH - NEWCASTLE 
NOTTINGHAM - SHEFFIELD - STOKE 


FACTORIES OVERSEAS IN AUSTRALIA, INDIA AND 
SOUTH AFRICA. 


PULLEYS - COUPLINGS - SPROCKETS - WELD-ON HUBS—ALL WITH THE BENEFITS OF TAPER-LOCK 
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There’s talk of Sykes 
in the Technical Colleges... 


As the development of production engineering 


depends on the men it takes and the way it trains 
them, the machine tool industry is paying ever- 
growing attention to the subject of recruits and 
trainees. 

The number of specialised courses for machine 
tool technicians grows steadily. Training facilities 
for students at all levels are available in technical 
colleges, evening classes and universities. 

And Sykes, with their vast knowledge and 
experience of gear production, are helping in a 
practical way to foster the study of gear design and 
to spread knowledge of the latest techniques in 


gear cutting and finishing. 





To selected technical schools Sykes have pre- 
sented demonstration models of double-helical gear 
trains, and, in engineering laboratories and college 
workshops there are Sykes machines—each installed 
by Sykes engineers who give detailed instruction 
in their operation and application. 

Hobs, cutters and other small tools are supplied 
for lectures and demonstrations . . . film strips, with 
lecture notes, may be had on loan... and there 
are brochures, instruction manuals, photographs 
and data on interesting techniques freely available 
to teaching authorities. 

In addition, visits to the Sykes factory at Staines 


can be arranged for organised parties of students. 


<v 
PR. 


Talk to SYKES about gear production 


ae 
¢, . 
4s 


E. SYKES LTD - STAINES + MIDDLESEX « ENGLAND and associated c« 
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ymmpanies: Sykes Tool Corporation Ltd, Georgetown, Ontario, Canada 


Sykes Machine & Gear Corporation, Newark, NJ, USA 


W. E. Sykes Ltd, Mascot, Svdney, Nsw, Australia 


THE ENGINEERS’ DIGEST 





Rg M parallel roller bearings 


meet the case, 
when shock loads 
occur, and shafts 


expand or contract 








f . 




















These bearings are in earthworking 
and bulk handling equipment, in 
vibrating screens, electric motors and 
other machines of all shapes and 
purposes. 

Parallel roller bearings made by 
Ransome & Marles possess 
exceptional advantages. Most, for 
example, incorporate the exclusive 
R &M broached cage which increases 
the unit’s strength/ weight ratio; there 
are super-blended rollers for exacting 
applications, single and double row 
series, self-aligning bearings— 
bearings of all sizes and capacities. 
Publication 37 is a comprehensive 
guide. Consult the R&M Technical 
Department for advice or assistance 
of any kind to do with bearings. 
Ransome & Marles knowledge is at 
your disposal without charge or 
obligation, and your enquiry will, 
of course, be treated as confidential. 


RANSOME & MARLES BEARING COMPANY LIMITED 


NEWARK-ON-TRENT + TELEPHONE 4566 


TELEX 37-626 


BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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Designed for compactness... 
Torrington needle bearings 


More simple compact design is offered by the Torrington 
Needle Bearing in eliminating friction problems. 
Offering a higher radial load capacity than 

any other bearing of comparable size the 

needle bearing has been proved in applications 

ranging from office machines to automobiles, 

washing machines to earth-moving machinery. 
Whatever your product give it the benefit of 

our anti-friction know-how. Our technical 
representatives will be pleased to call on you. 


THE TORRINGTON COMPANY LTD 
Bearings Division: Torrington Avenue, Coventry 

London and Export Office: 7-10 Eldon Street, EC2 
Glasgow Office: 50 Wellington Street, C2 


| 
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TORRINGTON NEEDLE 
BEARINGS FEATURE: 


@ High radial load 
capacity 


@ Low co-efficient of 
starting and 
running friction 


@ Low unit cost 
@ Long service life 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TORRINGTON BEARINGS 
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Vertical or horizontal, streamlined or functional 
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This new Holroyd 2}” centres motorised 
worm gear speed reducer has been designed 
to meet the need for a self-contained drive 
suitable for continuous use, and one which 
will look right in any surroundings. No matter 
what the application, it is possible to select 
from its variety of assemblies and mounting 
positions, an arrangement which makes it 
appear an integral part of the surrounding 
machinery, and not an added afterthought. 
The Verso has all the famous features of 
Holroyd reliability and high efficiency. 
Centrifugally cast Holfos wormwheel; | 
casehardened and profile ground alloy steel 
worm; ball bearings throughout; rigid cast iron | 
casing and oil bath lubrication requiring no [ 
attention over long periods. Output speeds are 
from 14 to 300 rpm. Output torques up to + Recharge a al 
750 Ib. ins. Standard Motors from ¢ up to 2 hp. Holroyd 
Please write for catalogue V.60 which gives further Pete es).n a 
technical information. 








HN HOLROYD & C 
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ENGINEERING 


MARINE, WELDING 
& NUCLEAR ENERGY 


EXHIBITION 
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THE LARGEST EVENT OF ITS KIND IN THE WORLD 
Olympia: London 


April 20-May 4 1961 


For full details, please write to the organisers: 
F. W. BRIDGES & SONS LTD., Grand Buildings, Trafalgar Square, London, W.C.2 
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PALLADIUM 


containing 
brazing alloys 
made 
this possible 


The reliable construction of v.h.f. and other transmitting IN MANY FIELDS, palladium-containing alloys make higher 

valves made by Standard Telephones & Cables Ltd. is standards of brazing possible. They give great strength and 

helped by the use of silver-copper-palladium brazing 3 oi Saray res licati 

alloys, SCP1 and SCP3. corrosion resistance, especially in high-temperature applications 
e which call for the brazing of high nickel alloys. 





If you have a brazing problem which in- A range of brazing alloys has been developed and full information 
volves reliable service at high temperatures is available on their compositions and brazing temperatures. 
or other exacting condisions, send for These alloys have already been successfully used in applications 


‘BAKER SPECIAL-PURPOSE ranging from radio valve construction to aircraft turbines. 
BRAZING ALLOYS' 











, “ 


Write to: (ENGELHARD INDUSTRIES LTD) BAKER PLATINUM DIVISION 





52 HIGH HOLBORN LONDON WC1 TELEPHONE CHAncery 8711 
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Mustrations by kind permission of Messrs. Fodens Ltd 


SALTER 


MAKE THE FINEST BELLEVILLE WASHERS 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Established 1760 








6 RRM AE PaO 


























Torque relief and the Belleville Washer 


Messrs. Fodens Ltd., fit Belleville 
washers in packs of 7 pairs on their 
F.R.6/45 Heavy Duty Dumper. This 
proved to be the most effective 
method of relieving twisting of the 
rear axle case produced by braking 
and transmission torques. 

The potential uses of Belleville washers 
are endless. 

They provide the perfect answer to 
engineering problems where resistance 
to load or thrust is beyond the capacity 
of helical springs. Their fractional 
movement under heavy load has solved 
design difficulties in almost every 
industry. 

Salter technicians can help you. Their 
services are freely at your disposal. 
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Rolls-Royce 

use Harper 
Castings for 

the gear box 

and 

steering mechanism 


on the 


Silver Cloud Saloon 












HARPER GASTINGS 






You are invited to send for 
Harper’s latest illustrated 
brochure of Castings in 
grey iron, spheroidal 
graphite and Meehanite 
(Regd. trade mark); metal 
pressings, machining, 
enamelling and 
sub-assembly work. 

On Lloyd’s list for S.G. 
Iron Castings. 


CSW, 
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= 
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FOUNDED 1790 


JOHN HARPER & CO. LTD. 


WILLENHALL + STAFFS « Tel: WILLENHALL 124 (5 lines) 
LONDON, Tel: ABBey 5906-7, MANCHESTER, Tel: BLAckfriars 0295, Poole Foundry Ltd., Tel: Poole 212 


Also makers of the famous Beatrice Oil Heaters and Harper Housewares 
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AEI Engineers 
talk his language...and YOURS 


Whether the eventual user of your product bakes bread or manufactures cars, whether 
he is a farmer or iron founder, you will find that AEI understands his particular requirements. 
Up-to-the-minute thinking on user preferences means that AEI engineers know your design 
problems, and when your product incorporates electric motors and control gear 
they can give you valuable assistance. 





Extra selling point for your product 


Sales of your product ultimately depend 
on satisfaction with every part of it. 
Your customers will appreciate the well- 
known reliability of AEI motors. You and 
your customers will get the benefit. 


Associated Electrical industries Limited 
Motor and Control Gear Division 


RUGBY & MANCHESTER, ENGLAND 





Visit Stand No. K.14 at the A.S.E.E. Exhibition, Earl’s Court, March 21-25 


AS5S421 
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POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE + Tel: 2323 + Telex: 55166 
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ka distribution throughout the world 





Keeping 
out oF 


at Hinkley Point 


For full details write to:— 


SAU WN D 


under construction for Central Electricity 
Generating Board by the English Electric, 
Babcock and Wilcox and Taylor Woodrow, 
Atomic Power Construction Company Limited. 
When Taylor Woodrow positioned this 3,900 ton 
caisson accurately above the tunnel being drilled 
under the rock below, the correct distribution of the 
loads to the structure as it settled on the bed 
of the Bristol Channel was of paramount importance. 
Saunders-Roe strain gauge engineers 
provided a simple electrical system for measuring 
the loads in the spud legs. 
This is but one example of the way in which 
Saunders-Roe foil strain gauge techniques 
requiring only simple electrical measuring 
instruments are contributing to research development 
and every day instrumentation over an 
almost boundless field of industrial activity. 


c 


a | 


STRAIN GAUGE DIVISION 


OSBORNE EAST COWES * ISLE OF WIGHT 


A member of the Westland group of companies 
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That 


KERAUNOS High Speed 
Steel Hacksaw Blades offer 
exceptional wear-resistance 

in cutting hard and tough 
materials such as Nickel- 
Chrome Steels, Stainless Steels, 


Tool and Gauge Steels 


/ ‘ 
Hacksaw Blades. 


Write for your copy of our 
new helpful booklet ‘*‘ What 
you should know about 
Hacksaw Blades”’ 

and see how you can effectively 
improve production and 
reduce machining costs 

by using KERAUNOS High 
Speed and PAX Low 

Tungsten Hacksaw 

Blades 


SANDERSON BROTHERS AND NEWBOULD LIMITED 
Attercliffe Steelworks, P.O. Box 6, Newhall Road, Sheffield 9 
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NOW YOU SAVE MORE MONEY 


than ever with 


OOODYEAR 
OREEN oEAL V-BELTS 


* Anew range of belts with up to 100%, 
higher horse-power ratings 


* Now available at little or no extra 
cost 


Modern construction methods ensure that 
Green Seal belts last longer—you can use 
fewer belts and lighter pulleys for the same 
job. Like Goodyear V-Belts already in use, 
these new belts are non-slip, cool-running 
and resilient — give utmost reliability. 


E.C. RED V-BELT 


The V-Belt with 40°, higher horse-power 
rating at no extravcost, and dimensionally stable. 


HY-T PREMIUM V-BELT 


The V-Belt with 100°, higher horse-power 
rating at fractional extra cost. This type is also 
static conducting, oil-resisting and dimensionally 
stable under all stocking conditions. 


FOR TOP HORSE-POWER RATINGS AND PERFORMANCE LOOK FOR THIS GREEN SEAL 





Hy-T Premium 
V-Belt 


E. C. Red V-Belt 











GOODF YEAR 


THE GREATEST NAME IN RUBBER 


THE GOODYEAR TYRE & RUBBER COMPANY (6.B.) LTD., INDUSTRIAL PRODUCTS DEPT., WOLVERHAMPTON - EXPORT ENQUIRIES : 17 STRATTON ST., W.1. 
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@ NEW METHOD OF SALT-WATER 
PURIFICATION 
A new method of salt-water 
purification is stated to result in 
weight and space savings of as 
much as 40% and 60% respec- 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





tively, compared with conven- 
tional distillation plants, combined with greater 
economy of operation and very high distillate 
purity (about 1 ppm of salt). 

In the new plant, water is not boiled, so that 
brine carry-over is virtually eliminated and 
energy requirements are reduced. For this 
purpose, the evaporator incorporates a wiper 
system, rotating at 200 rpm and concentric with 
a copper tube, 6 in. in diameter and 50 in. in 
length and with walls of 0-05 in. thickness. The 
wiper system deposits a layer of salt water, 
0-001 in. in thickness, on the inner walls of this 
tube, which is surrounded by a second cylinder 
serving as a steam jacket. The exterior of the 
copper tube is fluted, so that heating-steam 


condensate runs down the grooves, leaving the 
crests dry. A pressure gradient is produced by 
surface tension in the plane at right-angles to 
the axis of the tube, resulting in a heat-transfer 
coefficient which is stated to be four times as 
high as that in a conventional system. Salt 


water is fed into the unit through the centre of 
the base and flows upwards through the hollow 
wiper shaft, at the top of which the water is 
discharged by a distributor on the hot inside 
walls of the tube just ahead of the wiper blades, 
causing it to spread into a thin film. The vapour 
thus formed is drawn off at the top of the tube, 
while the concentrated brine flows down ahead 
of the blades and is drawn off at the bottom. 
These thin-film units are self-cleaning, inhibiting 
scale formation, while pumping requirements are 
reduced, as less water is circulated. 

Although originally developed for marine 
use (systems producing from 1000 to 1,000,000 
gallons per day are already being considered), 
it is stated that their principles can also be 
applied to many other kinds of heat exchangers. 


From the General Electric Company, U.S.A., 
February 1961. 


@ ELASTIC ORIFICES FOR GAS BEARINGS 


Externally pressurized gas bearings usually 
operate either with flow restriction by fixed- 
diameter orifices or by inherent regulation, in 
which case the annular entrance area from the 
inlet to the gap restricts the gas flow. It is 
desirable to keep gas consumption to a mini- 
mum, not only for reasons of economy, but also 
in order to remain within the laminar-flow 
MARCH, 
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regime in the gap and to avoid shock waves and 
negative-pressure profiles, with attendant impair- 
ment or loss of load-carrying capacity. Con- 
sequently, orifices with a small, fixed diameter of 
a few thousandths of an inch are often used, the 
lower limit of the orifice diameter being deter- 
mined by mechanical considerations, such as the 
size of dust particles entrained in the gas stream. 
Furthermore, in most applications bearings with 
a high stiffness are required, particularly in the 
case of gimbal-axis bearings in gyros or similar 
inertial instruments in which the mass shift under 
accelerating forces must be held to a minimum. 

A fixed-diameter orifice is, however, not 
conducive to high stiffness, since the flow rate is 
constant below, and decreases above, the 
critical pressure. The stiffness can obviously 
be improved if the flow rate increases with 
increasing pressure, or at least remains constant 
over as wide a pressure range as possible, and 
these considerations have led to the concept of 
an elastic orifice, the area of which decreases 
with increasing differential pressure, and which 
may consist of a circular disc of silicone rubber 
or some other elastomer. If the pressure 
differential across this orifice is zero, the elasto- 
mer will not be stressed and its diameter will 
remain unchanged. If, however, a pressure 
differential between the upstream and the 
downstream area occurs, the material will be 
elastically deformed and the diameter of the 
opening will decrease. 


From Trans. ASME, Journal of Basic Engineering, U.S.A., 
December 1960, pp. 980-982. 


@ LOW-LOAD BLAST-FURNACE 

In modern blast-furnaces, which normally 
are of great height, the materials to be 
smelted must have suitable characteristics to 
withstand the heavy loading due to the great 
depth of the furnace charge. For instance, the 
coke must be of sufficient mechanical strength 
to resist crushing, and fine iron ores cannot be 
charged directly into the furnace, thus limiting 
greatly the range of fuels and ores which can be 
smelted. The heavy loading due to the height 
of the charge column could, however, be reduced 
by about 50%, if the materials in the upper zone, 
where the work of preheating and prereduction 
is performed, did not rest upon those in the 
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lower zone, where the final reduction and 
smelting take place. 

This idea of reducing the loading in the 
furnace forms the basis of a recent patent, which 
proposes that the work of preheating and pre- 
reduction be effected in an upper zone containing 
and itself supporting the materials to be pre- 
heated and prereduced. The final reduction 
and smelting then take place in a lower zone to 
which the materials are transferred, without, 
however, their being loaded vertically on top by 
the weight of the column of materials contained 
in the upper zone. As the materials at the 
bottom of the lower zone are being smelted and 
converted into molten pig-iron and slag, the 
space at the top of this zone is continually fed 
and kept filled by the prereduced materials from 
the bottom of the upper zone. Such a transfer 
of materials can be effected by gravity via 
inclined ports connecting the two zones or, if 
desired, by mechanical means. In the proposed 
blast-furnace, the upper zone is formed by a 
substantially vertical annular space, the lower 
end of which communicates with a lower zone 
of substantially cylindrical shape, coaxial with 
the annular space. 


From Brit. Pat. Spec 855, 532. 
P. Vajragupta and P. Chotinuchit, Bangkok, Thailand. 


@ METHOD OF SOLDERING ALUMINIUM TO 
STAINLESS STEEL 


One of the most difficult metals to solder 
satisfactorily to aluminium is stainless steel. 
Generally, fluxing with zinc chloride /ammonium 
chloride containing hydrochloric acid, or with 
orthophosphoric acid is necessary before apply- 
ing solder to the stainless-steel surfaces. How- 
ever, the unavoidable occlusion of flux in the 
soldered joint gradually corrodes and destroys 
the joint in the presence of moisture by electroly- 
tic action. A method of soldering stainless steel 
without the use of flux would therefore be 
highly desirable, and this is claimed to have been 
achieved by a recently patented method of 
soldering aluminium to stainless steel. In 
addition, the method, which is stated to be 
rapid and economical, provides a high-strength 
non-corrosive gas-tight bond and does not 
require electroplating of the aluminium or the 
stainless steel. Essentially, the new method 
involves prior roughening of the aluminium 
with a suitable abrasive, e.g., emery, after which 
it is throughly washed in trichloroethylene. 
The aluminium is then heated to about 650°F 
while applying a solder capable of alloying with 
aluminium and a lead-tin solder without the use 
of a flux. A particularly satisfactory solder of 
this type contains approximately 1% lead, 
1% silver, 1% iron, 0-1% silicon, 0-01% 
aluminium, 0-01°% copper, and the balance tin. 
The stainless steel is also thoroughly abraded 
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with emery, and then, after washing successively 
in trichloroethylene and a 50% concentration 
of hydrochloric acid, is heated to about 450°F 
while applying a lead-tin solder preferably 
containing about 50°, lead and 50% tin. After 
tinning, the aluminium and stainless-steel sur- 
faces are brought together and heated with 
an oxyacetylene flame to between 500° and 
600°F, causing the tinned surfaces to alloy. 


From Brit. Pat. Spec. 856, 221 
U.S. Atomic Energy Commission, U.S.A 


@ EXPLANATION OF “ OVER-THE-HORIZON ” 
RADIO TRANSMISSION 


A new and more complete explanation of 
“over-the-horizon” radio transmission has now 
been formulatcd. In this connection, it should 
be mentioned that, until a few years ago, it was 
widely believed that the transmission of radio 
frequencies in the present television band and 
higher was limited to the optical horizon, 
whereas, in fact, these higher frequencies have 
been successfully used at distances many times 
that to the horizon. Although many theories 
have been advanced to explain this fact, none 
has been completely successful. The present 
concept postulates that long-range transmission 
is a logical consequence of the average decrease 
in the index of refraction of the atmosphere 
with altitude and is, in effect, based on coherent 
reflections from a dielectric gradient, the 
irregularities in the atmosphere causing fading 
but not adding much to the average signal. 

As a matter of fact, this simple concept was 
actually considered several years ago, but was 
neglected because the mathematical approxima- 
tions then available indicated that the effect of a 
smooth atmosphere is too small. Now, how- 
ever, the present theory, which contains a new 
mathematical approach, easier to interpret in 
physical terms, indicates that the approximations 
discarded earlier are the most important effect, 
and offers a good quantitative explanation. 


From Bell Telephone Laboratories, New York 
January 1961. 


@ SYNTHETIC-FIBRE PAPERS FOR ELECTRICAL 
USES 


Synthetic-fibre papers have mechanical pro- 
perties similar to those of rag-fibre insulation 
papers, but, in addition, provide substantially 
superior chemical resistance, thermal stability, 


and dielectric strength. One type, an all- 
acrylic system now available in pilot-plant 
quantities, is suitable for use at temperatures up 
to 265°F, while polyester-fibre papers, now 
under development, appear to be suitable for 
service temperatures of up to 310°F. 

The all-acrylic material is produced by 
combining acrylic resin with acrylic fibre by a 
paper-making process. This material is at 
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present used in some large hermetically sealed 
electric motors and also in some small motors 
operating at 265°F. One of the primary 
advantages offered by this material, as compared 
with polyester film, is its superior resistance to 
hydrolytic degradation. Acrylic paper, like 
rag paper, has a higher resistance to tear 
propagation than polyester film, an important 
factor in winding electrical machinery. The 
initial tear strength of the acrylic system is, 
however, inferior to that of both rag paper and 
polyester film. While polyester-fibre papers are 
still in the experimental stage, they appear to 
hold good promise when combined with certain 
acrylic and epoxy-resin bonding systems. A 
study is being made of the effects of modifying 
the paper by incorporating small quantities of 
inorganic fibres in order to improve the heat- 
ageing properties of the material. 

The general inherent merits of synthetic- 
fibre papers over insulating fabrics can be 
summarized as follows:—(1) It is usually less 
costly to produce a paper than to weave a fabric; 
(2) the greater freedom in the selection of paper 
thicknesses permits a saving in space and cost 
in cases where thinner materials can be used; 
(3) paper is more easily cuffed and formed than 
fabrics; and (4) the smooth, fuzz-free, non- 
abrasive surfaces and cut edges of paper make 
it possible to obtain a neater assembly, while, 
at the same time, paper has less tendency to 
damage wire insulation. 


From Materials in Design Engineering, U.S.A., 
December 1960, pp. 10-12 


@ NEW HIGH-TEMPERATURE 
FURNACE EQUIPMENT 


ALLOY FOR 


Both builders and users of high-temperature 
furnace equipment continually demand improved 
materials for muffles, retorts, radiant tubes, 


fixtures, and other related parts. In_ this 
connection, a systematic study of the metal- 
lurgical aspects involved has led to the develop- 
ment of a new general-purpose alloy containing 
45% Ni, 25% Cr, 1:25% Si, 3% W, 3% Mo, 
3% Co, and a maximum of 0-08°C. All harmful 
residuals are carefully restricted and are generally 
limited to 0-03°%. The new alloy was developed 
in the expectation that it would be employed at 
temperatures of 1800°F or higher, e.g., for 
radiant tubes in carbo-nitriding and carburizing 
furnaces. 

Tests have shown the alloy to possess 
excellent stress-rupture properties, compression 
yield strength, and stress corrosion resistance in 
the 2200°F range, together with very good 
resistance to thermal fatigue. When used at 
temperatures below 1800°F, the material is not 
significantly superior in short-time physical 
properties to more conventional alloys, but its 
greater creep strength and resistance to thermal 
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shock still make it quite useful. As an example, 
corrugated carbo-nitriding boxes fabricated 
from this alloy have lasted three times as long 
as similar boxes made of the best materials 
previously used. Radiant tubes and highly 
stressed furnace components, such as circulating 
fans and conveyor chains, have also indicated a 
comparable increase in life expectancy. The 
new alloy is also being tested extensively by the 
glass industry, these tests indicating that the 
alloy has some excellent properties, such as a low 
gas content and low reactivity in contact with 
molten lime and borosilicate glass at 2400°F. 
Production tooling has now been in service for 
well over 1000 hr with no apparent deterioration 
of the alloy and no sign of work contamination. 

Since the new alloy is produced by conven- 
tional arc-melting in large heats, its cost is less 
than that of vacuum-melted alloys. It can be 
annealed, rolled, formed, and welded without 
highly specialized facilities, and sound ductile 
welds are obtainable by standard welding 
techniques. 


From Metal Progress, U.S.A., 
January 1961, pp. 97-99. 


@ IMPROVED PROTECTIVE 
ALTERNATORS 


The rotors of modern alternators are often 
so highly loaded and stressed that additional 
unbalanced load or fault currents may cause 
damage. With large alternators of the type 
constructed for hydrogen cooling, a continuous 
extra load of from 10 to 15% negative sequence 
current is considered marginal for the safety of 
the machine, and commonly used protective 
systems of the relay type would not be suitable, 
as the trip relay might operate when there is no 
real negative sequence current or might not 
respond to a negative sequence current of 
considerable magnitude. 

To overcome these difficulties, a new system 
is designed to protect alternators against 
unbalanced load and fault currents with a 
greater degree of sensitivity to such currents 
than is provided by conventional protective 
systems. Basically, the new system comprises a 
relay and a dynamo-electric machine, the 
stator of which carries windings energized in 
dependence on the currents flowing through 
conductors connecting the alternator windings 
together at a neutral point. The rotor of the 
dynamo-electric machine is mechanically driven 
in synchronism with the system frequency of the 
alternator in such a direction that the current 
induced in the rotor is proportional to the 
negative sequence components of the alternator 
and is of twice the system frequency. This 
rotor carries a winding from which the energiza- 
tion of the relay is obtained and, as the poly- 
phase field of flux produced by the stator of the 
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dynamo-electric machine interacts with the 
rotor winding rotating at synchronous speed, it 
induces in the latter a current or voltage signal 
proportional to the negative sequence component 
of the alternator current with a frequency equal 
to twice the frequency of the alternator. A 
relay is provided to operate conventional 
protective means when a predetermined nega- 
tive sequence component occurs. Under such 
conditions, the signal output contains only a 
negligible component of the alternator fre- 
quency. 


From Brit. Pat. Spec. 853, 963. 
The British Thomson-Houston Co. Ltd., England. 


@ NEW METHOD OF PRODUCING FINE- 
GRAINED ALUMINA 


As is well known, ceramic components of 
high strength and hardness can be produced 
from alumina by sintering. In general, the finer 
is the alumina powder employed, the better are 
the resulting components, alpha alumina 
being particularly suitable for this purpose. 
Sintered components having a maximum particle 
diameter of 10 microns, with an average dia- 
meter of 1 micron or less, not only possess great 
hardness, but also have increased resistance to 
wear; also, tools produced from such materials 
show outstanding cutting-edge retention. 

In view of the fact that the production of fine 
alumina powder by conventional grinding 
processes is both costly and complicated, a 
new process has been developed, in which a 
block of aluminium is first coated with alu- 
minium amalgam, obtained by dipping the 
block into an aqueous solution of mercuric 
chloride or mercuric cyanide, followed by rinsing 
in water. The coated block is then exposed to 
the action of a stream of air, saturated with 
water vapour at a temperature between 25 and 
70°C, the recommended temperature being 
30°C. Under these conditions, a hydrated 
alumina, with a very fine and uniform grain 
structure of less than 0-01 micron diameter, 
blooms rapidly on the surface of the block. 
As oxidation is strongly exothermic, care must 
be taken to ensure that the block of aluminium 
does not tend to overheat, and this possibility 
can be eliminated, if required, by providing it 
with holes through which a liquid coolant such 
as water can be passed. 

The hydrated alumina formed in this way is 
then removed after 2 or 3 hr from the surface 
of the block with a brush and is subjected to 
heat treatment at between 1000 and 1100°C to 
form dehydrated alumina, mainly consisting cf 
gamma alumina, which, by further heat treat- 
ment at between 1400 and 1600°C, is converted 
to the required alpha alumina. As soon as the 
amalgam has been removed from the block, the 
latter is dipped again to form a new coating of 
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amalgam, and this process is repeated until 
about 60% of the aluminium initially in the 
block has been converted to hydrated alumina, 
after which it is considered desirable to replace 
the block by another block. The dimensions of 
a block are normally about 16 x 24 x 60 cm, 
from which it is possible to obtain about 6 kg of 
hydrated alumina in 24 hr. 


From Brit. Pat. Spec. 860,896, 
Kabel es Muanyaggyar, Budapest, Hungary. 


@ MAGNETIC CRACK-DETECTION TECHNIQUE 
FOR STAINLESS STEEL 


In a new version of the crack-detection 
technique using magnetic particles, these par- 
ticles are suspended in a plastic solution, 
making it possible to apply this technique to 
most stainless steels, which are normally 
non-magnetic. It is also suitable for revealing 
the size of spot-weld nuggets in cold-rolled 
stainless and other steels. 

To perform the test, the solution containing 
the magnetic particles is sprayed or washed onto 
the part, which is held in a magnetic field, the 
particles migrating to outline any magnetic 
discontinuities. Visual inspection is made 
immediately by washing away the water- 
soluble plastic, unless a permanent record is 
required, in which case the magnetic flux is held 
in the part while the solvent evaporates. The 
plastic film is then reinforced with a pressure- 
sensitive tape and stripped from the part. 

Magnetic-particle analysis of stainless steel 
is possible because, during cold-rolling or heat- 
treatment, most stainlesss steels transform 
partly to martensite, which is magnetic. Mag- 
netism increases with the degree of cold reduc- 
tion, and much of the stainless-steel sheet used is 
either cold-worked or heat-treated to obtain 
higher mechanical properties. Magnetism re- 
veals spot-weld size because the heat generated 
by resistance welding produces different mag- 
netic permeabilities in the solidified weld 
nugget, the annealed heat-affected zone, and the 
parent metal. When the spot-weld is placed in 
a magnetic field, a change in magnetism from 
one area to the next is sufficient to attract 
magnetic particles to delineate the edge between 
each of these areas. 


From Product Engineering, U.S.A., 
February 6, 1961, pp. 41-43. 
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Coreless Toroidal Reactors for Power Systems 


By L. V. LeITES 
From Elektrichestvo, Russia, No. 11, 1960, pp. 76-81, 7 illustrations. 


LARGE high-voltage power reactors are becoming more 
and more important in view of the increasing voltages 
and currents required in power systems. In long-distance 
transmission lines of 220 kV and more, shunt reactors are 
employed for the compensation of the capacitive power 
of the line. In high-power transmission lines, the need 
frequently arises for the installation of current-limiting 
reactors, which are generally made without ferromagnetic 
cores. In the case of high powers and voltages, current- 
limiting oil reactors with cylindrical coreless windings are 
often used. In order to reduce the losses due to eddy 
currents in the tank and in the structural components of 
these reactors, electromagnetic screens of copper or 
aluminium are provided. However, among the principal 
disadvantages of reactors of this type are the additional 
weight of active materials for the screens and the 
relatively large supplementary losses. 

It should be noted that the geometry of the winding of 
present-day oil reactors is usually substantially different 
from the optimum geometry of a coreless coil without 
screens. With an optimum geometry, the coil should 
have a relatively large diameter and radial spread and a 
small axial size, in which case the weight of the coil and 
the principal losses will be at a minimum. However, the 
supplementary losses in the winding, the weight of the 
screens and the losses in them, the tank size, and the 
reduced inductance caused by the effect of the screens 
will be very large. In order to obtain acceptable para- 
meters, the diameter and the axial dimension of the 
winding is usually increased, and the radial dimensions 
reduced. This leads to a substantial increase in the 
weight of the active materials and in the reactor losses, 
compared with a coil of optimum geometry. Also, the 
supplementary losses in the conductors of the winding 
severely restrict the maximum power for which reactors 
of this design can be constructed. 

With the further development of power systems, the 
demand arises for larger reactors, including current- 
limiting reactors. An increase in power can be attained 
by installing several units of relatively small power, but 
this solution is not economically justified because it leads 
to a substantially higher capital outlay. It is much more 
economical to instal a smaller number of reactors with 
the same total power because, with an increase in power 
per unit, the specific weight of active materials and the 
specific losses are reduced. 

When the dimensions of the windings of a coreless 
reactor are changed by a factor a, without altering 
geometric similarity and with the current density and 
the space factor of the winding unchanged, the magnetiz- 
ing force of the reactor varies in proportion to a? and the 
induction directly with a, while the magnetic flux is 
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proportional to a and the reactor power P to a®. Since 
the volume and weight are proportional only to the cube 
of the linear dimensions, the weight of the active materials 
varies in proportion to P®/5,. For instance, when the 
power P is doubled, the weight W of the materials 
increases by only 52°% approximately. The losses of the 
reactor vary in a similar manner, i.e., in proportion to 
P3'5, as distinct from conventional transformers with steel 
cores, where the weight W of active materials and the 
losses are proportional to P®'*. 

When the dimensions are unchanged, the power P of 
the coreless reactor is proportional to the square of the 
current density, and not directly to current density, as in 
conventional transformers. When the power P remains 
unchanged, and the dimensions are changed by a factor 
a, without altering geometric similarity, the losses are 
inversely proportional to a?, i.e., to W 2/3 and not to 
W !'3 as in conventional transformers. 

With identical powers and losses, a variation in the 
electrical conductivity of the material of the winding by a 
factor y and in the specific gravity p of the material 
causes the weight W to vary in proportion to py */*. 
For instance, a change from copper to aluminium causes 
the weight of the conductors to be reduced by a factor of 
about 1-6. 

It will be appreciated that, with an increase in power, 
the advantages of using reactors without steel cores are 
more pronounced. However, the power of a reactor of 
the coil type with screens is limited for the reasons given 
above, and it is therefore advantageous to use a coreless 
toroidal reactor (Fig. 1), in which these disadvantages 
are absent. Thus, because of its circular symmetry, it 
has practically no external magnetic fields, eliminating 
the need for screening. Also, the reactor windings can 
be divided into any desired number of coil groups, 
connected in parallel or in series, making it possible to 
design the reactor for high currents, as well as for high 
voltages, while the manufacture of a coreless toroidal 
reactor does not involve the difficulties encountered in the 
manufacture of the windings of toroidal transformers 
and reactors with annular continuous magnetic loops. 

The problem of supplementary losses arising with 
an increase in the reactor power is particularly important. 
If the conductor dimensions increase in proportion to the 
other dimensions of the winding, i.e., also proportionally 
to a, then the specific supplementary losses will be 
proportional to a4, and the total supplementary losses 
to a’. In a coreless toroidal reactor, however, it is 
possible to use fine-gauge wire without increasing the 
number of parallel conductors in the coil, as distinct 
from other reactor types, where the supplementary losses 
and mechanical loads caused by the transverse com- 
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Fig. 1. Diagrammatic arrangement of a coreless toroidal 
reactor. 


ponent of the magnetic field play an important part. 

The winding of a coreless toroidal reactor consists of a 
large number of single or double disc-shaped coils, as 
shown in Fig. 1. These coils can be circular, rectangular, 
or oval in form and are fixed by means of wedges, shims, 
or other insulated components of special shape. In 
order to prevent the voltage between adjacent coils from 
exceeding the value for one single or double coil, one 
half of the reactor winding must be wound left-handed 
and the other right-handed, with both halves connected 
in parallel, as shown in Fig. 2. 





LEFT-HAND 


RIGHT-HAND 


Fig. 2. Diagram of coil connections in a coreless toroidal 
reactor, showing left-hand and right-hand windings. 

The preliminary rough analysis of a coreless toroidal 
reactor is not substantially different from that of large 
transformers or reactors, but the final electromagnetic 
analysis is slightly more complex. It should be noted 
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that it is difficult to adjust the inductance of a finished 
coreless torodial reactor, so that its analysis should be 
carried out with as high a degree of accuracy as possible. 

The load caused by the electromagnetic forces acting 
on the curved parts of the coils is distributed very 
unevenly. Consequently, if these parts are given a 
constant curvature, then not only tensile stresses, but also 
bending stresses, will occur in them. The curved parts, 
however, can be so designed that bending stresses are 
absent. The specific load g on a given middle turn acting 
in a direction perpendicular to it is at each point 
inversely proportional to the distance between it and the 





= R, - 
- - R2 re] 


Fig. 3. Development of the optimum shape of the curved parts 
of a coreless toroidal reactor. 


axis of the toroid. In order to avoid bending stresses, 
the tension force F should be constant over the length of 
the turn and linked with the radius of curvature r by the 
relationship F = qr = constant. Consequently, the 
radius of curvature r should vary with the distance R 
from the axis of the toroid, as shown in Fig. 3, in 
accordance with the equation 


x CCR 
Ri iki 

Analytically, the shape of the curved parts of the 
winding is given in Cartesian co-ordinates by the equation: 
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Main dimensions of a 1350-A, 110-kV current-limiting 
reactor, with a reactivity of 15 


Fig. 4. 

It is not difficult to solve this equation graphically 
Step by step, by plotting the desired curve in accordance 
with eq. (1). The value of r: must be so selected that the 
end of the curve coincides with the straight outside 
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section of the coil (dy/dR 2% when R = Ro). This 
quantity is relatively easily determined by the method of 
successive approximations after two or three trials. As 
an example, Fig. 4 shows the optimum coil shape for a 
1350-A, 100-kV current-limiting reactor with a reactivity 
of 15%. In this reactor, the tensile stresses in the 
conductors do not exceed 140 kg/cm*, making it possible 
to employ aluminium wire. 

The shape of the curved parts shown in Fig. 4 cannot 
be strictly followed for all windings of the coil, since the 
radii of curvature of different turns vary by a constant 
amount, and small bending stresses will therefore 
remain in the winding. These stresses are at a minimum 
if the radius of the bend at a distance of from 0-3 to 0-4 
times the width of the coil (240 mm in Fig. 4), measured 
from the inner edge of the coil, is formed in accordance 
with eq. (1). 


It should be noted that a coil in which the curved 
parts have a variable curvature will have a relatively 
shorter straight outside part, thereby decreasing the 
weight of the shrouding of the reactor. However, a 
disadvantage of this form of design is the slightly more 
complex construction of the winding. Moreover, the 
electromagnetic analysis must in this case be carried out 
by a method of numerical integration. 

In conclusion, it may be said that the use of large 
coreless toroidal current-limiting reactors, in place of 
coil-type reactors with screens, offers not only a sub- 
stantial saving in capital cost and in non-ferrous metals, 
but also a reduction in losses. Thus, with a reactor 
output of 129 MVA, the use of a coreless toroidal 
reactor makes it possible to utilize aluminium for the 
winding and to dispense with copper entirely, and, at the 
same time, to obtain a reduction of 20° in the losses. 


The Performance of High-Purity Nickel and 
Nickel-Alloy Cathodes for Electron Tubes 


By H. B. Frost 
From Bell Laboratories Record, U.S.A., January 1961, pp. 18-22, 4 illustrations. 


As described in this paper, a comprehensive test programme is yielding promising data on new cathode 

materials for certain types of electron tubes, and the results indicate that very pure nickel with tungsten 

and magnesium additives may give rise to the development of high-performance tubes capable of lasting 
for many years. 


THE cathodes used in electron tubes consist of a base 
material (a nickel alloy) having a thin layer of oxides of 
the alkaline-earth elements, which, when heated to about 
700°C, emit the stream of electrons used in the amplifica- 
tion process. If a highly stable and reliable tube is 
required, as in an underwater repeater for a submarine- 
cable system, the cathode must emit a steady, adequate 
supply of electrons for many years, without developing 
excessive internal impedance, and without evolving 
materials which might interfere with the operation of the 
tube. 

In submarine-cable systems, the trend is towards 
higher frequencies and greater bandwidths, naturally 
placing stringent requirements on tube design. One of 
the main problems is to achieve a long-life tube with a 
high transconductance; in other words, the tube must 
show a large change in plate current with a relatively 
small change in grid voltage. 

A study was initiated in 1955 to find cathode materials 
suitable for such tubes. At that time, commercially 
available nickels were unsatisfactory, as cathodes made 
from them could not sustain a high transconductance for 
a long period of time, and inadequate control of the 
composition of the nickel alloy frequently allowed the 
growth of electrical impedance at the interface between 
the alloy and its oxide coating. Now, however, special 
methods of preparing ultra-pure nickels have been 
developed, making it possible to add pure, single alloying 
elements and to study their effects individually, without 
the complication of having many impurities in the nickel. 

It should be appreciated that even the commercial 
nickels are relatively pure materials, a good grade 
containing only 0-01 to 0-1°% by weight of the various 
elements (about ten) of interest in cathode design. 
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However, the high-purity nickels prepared by the new 
methods contain less than 0-005 °% of these elements. 

The compositions used in the cathode-development 
studies undertaken by Bell Telephone Laboratories 
include a high-purity nickel with no additives and also a 
series of seven nickel alloys, i.e., with 0-03 and 0-10% 
aluminium, 0-02 and 0-10% magnesium, and 0-2, 2-0, 
and 4.0% tungsten. In addition, a commercial nickel 
was used for comparison, the carbon and gas contents 
of this nickel being reduced by firing it in wet hydrogen. 

In this investigation, use was made of a special elec- 
tron tube which was sensitive to the important cathode 
properties necessary for submarine-cable tubes. The 
anode of the tube was fabricated from molybdenum, in 
order to reduce gas and contamination problems, and 
the control grid permitted operation at lower voltages. 

Tests were conducted on about 81 tubes of each 
material under different test conditions, involving 
current densities of 5, 10, and 20 mA/cm? and true 
cathode temperatures of 675°, 733°, and 790°C, and 
representing the use of more than 700 tubes in this part 
of the test programme. For each tube, ten different 
parameters are being measured periodically during life 
tests. Many of these measurements are primarily to 
ensure that the tubes are operating properly, but of most 
importance are transconductance, total emission, and the 
impedance in the cathode at the interface between the 
nickel and the oxide, as reported in this paper. 

Transconductance at a fixed plate current, besides 
being the most important characteristic of a tube in a 
circuit, is a good indicator of the uniformity of the 
cathode and of the overall internal cathode impedance. 
These two parameters, however, cannot be separated on 
the basis of transconductance measurements alone. 
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For uniform cathodes, total emission is an excellent 
measure of cathode quality. Finally, interface-impedance 
measurements are also important to an adequate under- 
standing of tube performance. For these three para- 
meters, the ideal is to obtain a tube which, for many years, 
will have good emission properties, combined with a 
stable, high transconductance and zero _ interface 
impedance. 

Some typical results of these tests over a period of 
25,000 hr, corresponding to about 3 years, are illustrated 
in Figs. 1 and 2, in which the curves for cathode materials 
that fall close together are grouped into bands, only the 
curves of specific materials departing significantly from 
the bands being drawn separately. In Fig. la, which 
shows transconductance as a function of age at a true 
cathode temperature of 675°C and with a current density 
of 10 mA/cm®?, it will be noted that all values fall withina 
narrow band, excepi those for the high-purity nickel and 
the alloy containing 4°% tungsten. The fairly poor (i.e., 
low) value of transconductance for the high-purity nickel 
is consistent with its behaviour under other conditions. 
The curve for the 4°%% tungsten alloy shows that, although 
it has a low value for a long period, it later rises to the 
high values of the other materials. Fig. 1b shows 
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Fig. 1. Transconductance as a function of age (a) at a cathode 
temperature of 675°C, and (b) at a cathode temperature of 
c 


similar data at the higher cathode temperature of 790 C, 
but with the same current density of 10 mA/cm®. At 
this higher temperature, only the commercial nickel 
behaves poorly. Other materials, including high- 
purity nickel, maintain a high, stable transconductance. 

Fig. 2a shows total emission as a function of age fora 
cathode operating temperature of 675 C, and Fig. 2b 
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for a cathode operating temperature of 790°C. It should 
be appreciated that, because of the pulse technique 
adopted for measuring total emission, using pulses of 
10 microseconds duration at 20V, the cathode tempera- 
ture in both cases was reduced to about 620°C during 
actual measurement. The current density used was, as 
before, 10 mA/cm?. 
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Fig. 2. Total emission as a function of age (a) at a cathode 
temperature of 675°C, and (b) at a cathode temperature of 
790°C, in both cases reduced to 620°C during actual measurement. 


It will be noted that the curves in Fig. 2 start at 
6000 hr, the reason being that the test equipment was not 
available earlier in the test programme. Comparison of 
Figs. 2a and 2b shows that, while the alloys of nickel 
containing 0-2, 2:0, and 40° tungsten fall below the 
other alloys at the lower temperature, they are above the 
main grouping at the higher temperature. In other 
words, the emission of the nickel alloys containing 
tungsten is fairly stable at both temperatures, whereas 
the other alloys fall to an undesirably low level at the 
higher temperature. In the case of high-purity nickel, 
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the emission was found to be low at both temperatures. 


Fig. 3 shows typical results of measurements of 


interface impedance as a function of age at a temperature 
of 733°C. At this temperature, none of the nickel alloys 
containing magnesium or tungsten exhibits any interface 
impedance and, although it is true that the tungsten 
alloys have some impedance in early life at a lower 
temperature (675°C), this quickly drops to zero. It will 
be noted from Fig. 3 that, as distinct from the nickel 
alloys containing magnesium or tungsten, the com- 
mercial nickel and the high-purity nickel are both 
unacceptable for high-transconductance tubes. As can 
be seen, the commercial nickel has an_ interface 
impedance which increases continuously with time and 
it may be mentioned that its interface impedance was 
also found to increase continuously with operating 
temperature over the range studied. On the other hand, 
the high-purity nickel can be seen to exhibit an initial 
peak at about 10,000 hr, followed by a gradual drop in 
impedance and a subsequent slight rise. 

With the commercial nickel, interface impedance is 
probably caused by the formation of a layer of barium 
orthosilicate between the oxide coating and the nickel 
base, owing to the presence of silicon in the base material. 
In the high-purity nickel, the source of impedance is not 
as yet well understood. One clue is that there apparently 
is a correlation between the impedance and _ the 
moderately low cathode emission. 

Among the alloys tested, those containing alu- 
minium (not shown in Fig. 3) generally show sporadic 
interface impedance. This phenomenon has been traced 
mainly, if not entirely, to the oxide peeling or separating 
from the nickel. Peeled cathodes have been observed in 
23 cases with the nickel containing 0-10°, aluminium, 
though the use of the 0-03°, aluminium alloy has also 


resulted in 9 cases of peeled cathodes. Since peeling is a 
serious defect which causes short-circuits between the 
control grid and cathode, aluminium alloys cannot be 


considered for critical applications. None of the other 
alloys tested has shown any peeling. 

The results obtained with the other materials, i.e., the 
high-purity nickel, the tungsten alloys, and the magnesium 
alloys can be interpreted in terms of diffusion theory. 
According to this theory, the activity of a cathode, as 
measured by the total emission, is determined by how 
rapidly reducing agents arrive at the cathode coating. 
Such reducing agents come primarily from the underlying 
nickel, but the environment is also important. Small 
amounts of gas are inevitably found within the vacuum 
envelope of a processed tube, and these gases may include 
both oxidizers (which usually damage a cathode) and 
reducing agents (which usually improve a cathode). They 
may therefore explain the emission characteristics of the 
high-purity nickel. After a tube has undergone, a few 
thousand hours of testing, it seems likely that gases are 
almost the only agents that could operate on a pure 
nickel cathode, since this material contains little else 
besides nickel. Cathodes made with ultra-pure nickel 
have a low, but quite stable, level of emission. 

For the magnesium alloys, the situation is different. 
Magnesium can diffuse quite rapidly in nickel and can be 
lost from the nickel core, both by reaction with the 
oxide coating and by evaporation from the bare nickel 
surfaces, i.e., from the inside of the cathode sleeve 
structure in a tube. As a consequence, after 6000 hr at 
790°C, the 0-02°, magnesium alloy loses almost all its 
magnesium. Thereafter, it behaves very much like the 
pure nickel cathodes. The 0-1°% magnesium is only a 
MARCH, 
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little better, but at 675°C the diffusion is somewhat 
slower, so that more magnesium remains in the cathode 
core. 

After 20,000 hr at 675°C, calculations and analyses 
indicate that, in the 0-02°, magnesium alloy, magnesium 
should be diffusing to the surface of the cathode at a rate 
corresponding to about 6 10° atoms per cm? per 
second. Even after 35,000 hr at 675°C, the tests show 
that magnesium is still an effective activator, but the 
results at 790°C indicate that the magnesium cannot be 
expected to last indefinitely. Even at the lower tempera- 
ture, it may be exhausted after 50,000 to 100,000 hr. 
Because magnesium diffuses so rapidly, the rate of 
diffusion to the surface has fallen off exponentially with 
time during most of the test programme. 

Tungsten, on the other hand, behaves quite differently 
from magnesium. Its diffusion constant in nickel is 
very much lower—about four orders of magnitude at 
700°C—and, since its evaporation rate is so low, it is lost 
from the core only by reaction with the coating. Also, 
it is known that the rate of reaction, rather than the very 
slow diffusion, may limit the availability of tungsten as 
an activating agent. This limitation means that the 
reduction rate may be even slower than indicated by the 
diffusion calculations. 

The implication is that tungsten will become available 
as an activating agent only very slowly. This is a very 
desirable characteristic for tubes expected to last for 
many years, if the rate of arrival is adequate and if the 
tungsten is an effective reducing agent. Here, the data on 
total emission, all taken at the reduced temperature of 
620°C, become quite helpful. The data show that, after 
about 15,000 hr at a cathode temperature of 790 C, the 
total emission of the tungsten alloys is superior to that of 
all other materials. Although 790°C is too high a 
temperature for long-life use, these accelerated data 
suggest that the tungsten alloys should be superior to the 
others after a much longer time of operation at lower 
temperatures. At the operating temperature of 675°C 
after 25,000 hr, the total emission of the tungsten alloys 
is about the same as at the higher temperatures, and is 
significantly higher than the emission of nickel. 

Tungsten alloys thus appear very promising, even 
though they do not have the high total emission values 
of the magnesium alloys at the lower temperatures. The 
tests at 675 C show that tungsten alloys require a long 
initial period for stabilization. This period is probably 
related to a gradual improvement in the internal environ- 
ment of the electron tube as detrimental gases are absorbed 
and, perhaps, as any beneficial gases are released. 

To avoid the need for several thousand hours for 
stabilizing a tungsten-alloy nickel, additional alloys 
containing both tungsten (2%) and magnesium (0-02 °,) 
have been tried. Tubes using cathodes fabricated from 
this material have been under test for 25,000 hr and are 
showing excellent results. They seem to have the major 
advantages of both additives, i.e., the long life of the 
tungsten and the rapid stabilization of the magnesium 

These studies have demonstrated that nickel alloys 
for use in oxide-coated cathodes can have adequate 
emission over a long life, with no serious detrimental 
properties. Even though major modifications in manu- 
facturing, particularly in the cleaning, ageing, and 
exhausting processes, will be necessary before these 
tungsten-nickel and magnesium-tungsten-nickel alloys 
can be used in quantity production, they will be useful in 
new designs of submarine-cable tubes and in other 
applications where very long tube life is desired. 





Automatic By-Pass Control for Boiler Feed Pumps 


By K. BRUNNER 


From Technische Rundschau Sulzer, Switzerland, 
Vol. 42, No. 3, 1960, 
pp. 37-40, 6 illustrations. 


WHEN the delivery of a centrifugal pump is throttled, the 
horsepower input decreases by a certain amount, but 
never reaches zero, even if the pump operates against a 
completely closed discharge valve. Generally, the power 
required to operate the pump under conditions of zero 
discharge is between 30 and 60°% of the rated power, 
depending on pump type, and this power is, of course, 
converted into heat. 

While it is true that a temperature rise of the pumped 
medium can be observed at all loads, this rise is 
significant only at very small deliveries, when it can 
rapidly lead to evaporation, as a result of which the 
pump can suffer serious damage. This danger is 
particularly pronounced in the case of boiler feed pumps, 
because pump delivery must always be adjusted according 
to the demands of the boiler, this adjustment being 
effected either by throttling the discharge or by speed 
regulation of the pump. Even in the latter case it can 
happen that, if pumps are operating in parallel, the 
operating speeds of the pumps are not exactly the same, 
resulting in an uneven load distribution, so that, in the 
extreme case, the delivery of the slower-running pump 
can drop to zero. 

The simplest way of safeguarding the pump is to 
provide a continuous by-pass, and this solution must be 
regarded as the best for pumps with power ratings up to, 
say, 100 hp, because it is reliable, simple, and cheap. 
For larger units, however, this solution becomes quite 
uneconomical, because the power continuously wasted 
can be very appreciable; thus, the minimum pump flow 
for safe operation will be at least 13 gpm, but may be as 
much as 200 gpm, corresponding to a power wastage in 
the range of 40 to 600 hp for a delivery pressure of 
3500 psi. In such cases, it is obviously advisable to 
instal a controlled by-pass, i.e., an arrangement in which 
the by-pass flow is automatic- 
ally cut off when the flow 
exceeds a certain predeter- 
mined minimum. 

In principle, the automatic 
control of by-pass valves can 
be effected in two ways, i.e., 
as a function of _ the 
temperature of the pumped 
medium or as a function of 
pump delivery. The latter 
method is to be preferred, 
because it responds to the 
cause of overheating before 
any temperature rise can take place, besides being free 
from the unavoidable inertia effects inherent in tempera- 
ture measurements. 

The automatic by-pass described in this article is 
therefore controlled as a function of pump flow, this 
being determined by the position of the valve plate in the 
non-return discharge valve. This indirect method of 
flow measurement has the advantage of being particularly 
accurate in the range of small deliveries. As can be 
seen in Fig. 1, the position of the valve plate is determined 
inductively by means of sensing coils, making it possible 
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to dispense with the use of a gland. The signal from the 
sensing coils is fed to a magnetic amplifier, stabilized to 
compensate for voltage fluctuations of from +15 to 

20%, and for frequency fluctuations of +5°%. The 
magnetic amplifier actuates a magnetic valve controlling 
the admission of compressed air at about 90 psi to a 
servo-motor which, in turn, actuates the by-pass valve. If 
the quantity to be by-passed is more than, say, 25 gpm, it 
becomes necessary to employ a hydraulic, instead of a 
pneumatic, circuit for the operation of the servo-motor, 
but in all other respects the installation remains 
unchanged. 

In Fig. 1, which is a simplified diagram of the whole 
installation, it can be seen that a magnetic core, linked 
to the valve plate, slides in a non-magnetic tube attached 
to the non-return valve. Consequently, its relative 
position in the tube is a measure of the valve opening 
and thus of the flow. The sensing coils are slidably 
mounted on the outside of the tube, so as to permit 
adjustment of the flow rate at which the by-pass valve is 
to come into operation. If the valve-opening angle is 
small, the magnetic core will be situated inside the 
right-hand sensing coil, and, if this angle is large, the 
magnetic core will be situated inside the left-hand sensing 
coil, thus increasing the inductance of one or the other of 
the coils and transmitting signals to the magnetic amplifier. 
If the discharge is severely throttled, the inductance of the 
right-hand coil will be increased, the magnetic amplifier 
will cause the magnetic valve to close by demagnetizing it, 
the admission of compressed air to the servo-motor will 
be interrupted, and the by-pass valve will open. Similarly, 
the reverse process takes place when a higher discharge 
rate produces an increase in the valve-opening angle and 
the inductance of the left-hand coil increases. In the 
event of the magnetic core being positioned in between 
the two sensing coils, the status quo will be preserved. 
The installation operates on the fail-safe principle, 
insofar as both electric-current failure and failure of the 
air supply cause the by-pass valve to open. 
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Testing the Abrasion Resistance of Metallic 
Shot-Blasting Media 


THE use of metal shot, instead of quartz sand, and the 
introduction of centrifugal shot-blasting machines has 
made it possible to conduct fettling operations in foundries 
with greater efficiency. Also, when the machines used 
are correctly adapted with regard to jet velocity, density, 
and direction, as well as with regard to the type of shot- 
blasting material used !'*, the descaling of rolled stock is 
not only more economical than pickling, but also 
eliminates the water pollution occasioned by pickling. 

For economy of operation, the properties of the shot, 
and particularly its abrasion resistance, are even more 
important than the basic features of the mechanical 
equipment used. Various methods of testing the 
abrasion resistance of shot-blasting media have been 
published previously?, but testing machines have now 
undergone further development, and lengthy investigations 
have been made in order to determine quantitative 
relations for enabling the results obtained with centrifugal 
abrasion-testing machines to be compared with those 
obtained from the shot-blasting machines actually used 
in production processes. 

Experience shows that, if there is to be some measure 
of agreement between the results obtained with shot- 
blasting machines and those obtained with abrasion- 
testing machines, the operating conditions in both cases 
should be as similar as possible. For this reason, 
abrasion-testing machines are often provided with 
controllable dust-extraction equipment, as well as 
equipment for recirculating the abrasive particles. In a 
typical testing machine of this type, the shot is recirculated 
by means of a bucket-wheel in an annular casing. 
Wheel speed is continuously variable and can be adjusted 
so that either the entire quantity of shot being tested or 
only a certain portion will pass through the ejector before 
it is recirculated. In this way, the machine simulates 
actual operating conditions very closely, particularly 
since its dust-extraction unit, which removes the finest 
particles, can also be adjusted up to a maximum particle 
size. The machine is provided with a counter which 
indicates the number of revolutions of the bucket-wheel, 
and also has an automatic shut-down unit which 
becomes operative when the pre-set number of working 
cycles has been reached. Tests can therefore be per- 
formed at low cost and with a minimum of supervision. 


Velocity and Direction of Ejection 


To provide conditions similar to those occurring in 
practice, a centrifugal abrasion-testing machine must 
operate with similar ejection velocities. In Fig. 1, ri is 
the inner radius of the ejector blades, and r. the outer 
radius. If@ is the angular velocity, m is the mass of a 
particle, u is the coefficient of friction, and ¢ is the time, 
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Fig. 1. Forces acting on an individual shot-blasting particle 
during its acceleration. 
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By E. Bickel 


From Stahl und Eisen, Germany, 
Vol. 80, No. 26, December 22, 1960, 
pp. 1944-1948, 7 illustrations. 


then the forces acting on a particle in the radial direction 
are in dynamic equilibrium, i.e., 

d*r . r 
m a -~ £m.) dt 
In the above equation, the first term is the inertia force of 
the particle, the second term is the frictional force 
generated by Coriolis forces, and the third term is the 
centrifugal force. By solving eq. (1), it can be shown that 
the radial component of velocity v; can be expressed as 
Vr = ro®/O, where 6 = e* approximately. 

Since the tangential velocity component v- Oro, 
the resulting ejection velocity v will be 


mr@* 0 (1) 


y V Vr? + ve? Ore vl (1/o?) 


The specific ejection velocity v. is defined as 


Vs v/@ro Vl (1/o?) *. : (3) 


Fig. 2 shows values of specific ejection velocity v,; and 
ejection velocity v as functions of the coefficient of 
22 poo - 
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Fig. 2. Specific ejection velocity v. and ejection velocity vy as 
functions of the coefficient of friction u for a commercially 
available abrasion-testing machine. 

friction 1, for a commercially available machine operating 
at an angular velocity @ of 838 radians /sec, corresponding 
to 8000 rpm, and with an outer radius r, of the ejector 
blades of 6°85 cm. 

The angle of ejection t (Fig. 3) is given by 

tan T vr/Ve l/o , i , i oo 


If the ejection angle t can be measured, both the ejection 
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velocity v and the coefficient of friction » can be deter- 
mined, since v = @r,/cost and u = loge cot t. When 
“= @, t= 45 deg., and when u = 0-5, t = 31 deg. 
approximately. 

This analysis shows that the ejection velocity vis alsoa 
function of the coefficient of friction ~ between the 
particles and the surfaces of the ejector blades, besides 
depending on the design data of the centrifugal impeller 
and on the running speed, which is made continuously 
variable in modern machines. Now, the coefficient of 
friction uw is always a very problematic factor and can 
have considerably different values, depending on particle- 
flow conditions (turbulent or laminar) and on the 
number of layers of particles sliding over the wall surface. 
In some cases, turbulent clusters are formed, and the 
above equations are valid only for laminar flow with a 
single layer of particles. 

In order to produce comparable results, the testing 
machine and the shot-blasting machine used in cleaning 
processes must therefore be operated under corresponding 
conditions and, in particular, single-layer laminar flow 
must be ensured in both cases, to enable ejection 
velocities to be determined by calculation. In addition, 
the ejection angle t must be measured, in order to be able 
to calculate the calculated ejection velocity vy. 
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Fig.3. Vector diagram of the velocities of shot-»lasting particles 
during ejection. 

The angle of impingement a (Fig. 3) also requires 
consideration. In a shot-blasting machine this angle 
can have any value between zero and 90 deg. and, in 
fact, the full range of values can be covered by the 
particles simultaneously, depending on the shape of the 
workpiece and the size and position of the sheet formed 
by the ejected particles. Generally, no means is available 
for matching the testing machine to the processing 
machine in this respect. However, the most uniform 
operating conditions occur in the shot-blasting of sheet 
metal, the mean angle of impingement @ in this case 
being around 90 deg., so that it is reasonable to use this 
value as a standard angle for abrasion testing. The 
abrasion-testing machine in which the sheet formed by 
the ejected particles is circular, covering a full 360 deg., 
would then have to be provided with a spiral-shaped 
impact surface, made as a single unit or in staggered 
sections, but this would increase its cost very consider- 
ably. Tests have shown that the requirements are 
fulfilled to a sufficient extent if testing is performed with a 
ring of flat impact plates of moderate size, arranged so 
that an angle of impingement a of 90 deg. is obtained at 
the centre of each plate. Between the plates there should 
be no gaps capable of allowing particles to fly through 
without being subjected to impact. 
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When the requirement for laminar single-layer flow 
is complied with, no clusters are formed, and there are no 
disturbances of trajectories and velocities. Measurements 
of flight velocities or ejection angles are somewhat more 
difficult. These angles can be observed stroboscopically, 
and their values obtained in this way have been found to 
be in good agreement with those determined by direct 
ballistic measurements of individual particles. These 
values enable the ejection velocity v to be maintained 
very accurately within the limits required in all cases 
where test methods are to be standardized. 

True values of ejection velocity v are particularly 
important, not only as regards the testing machine, but 
also when the ejection velocity decreases in the course of 
service owing to wear of the blades. This wear is 
unavoidable and causes a reduction in the effective 
radius of the point of ejection, the wear marks on the 
blades having the same effect as an increase in the 
coefficient of friction u. As a result, because of the 
reduced ejection velocity at a specified running speed, the 
shot-blasting medium is credited with a higher abrasion 
resistance than that it really has. This effect of blade 
abrasion can be taken into account by using correction 
factors which are supplied by the makers of the testing 
machine*, and which are related to the weight of the 
blades. For this reason, the blades are made easily 
removable to enable them to be weighed periodically. 

It is important for correlation tests that the ejection 
velocity v, the angle of impingement a, and the material 
and hardness of the impact plates should be standardized 
To correspond, for instance, with mean values vy — 80 m/sec 
and a = 90 deg. for machines used in production 
processes, the impact plates should be made of hardened 
steel with a Rockwell-C hardness of 62 when iron or steel 
shot is used, whereas other values would presumably 
have to be laid down for shot-blasting media which are 
non-ferrous or non-metallic. 


Quality Factors and Performance Figures 

It has been proposed® that the quality of shot should 
be represented by the number Z of cycles that the shot- 
blasting medium undergoes in a testing machine before a 
certain proportion, determined by sieving, reaches a 


specified final particle size. However, the Z-values 
obtained in this way have not been found to be fully 
representative of the behaviour of the shot in actual 
production processes, and, in addition, analysis based on 
sieving is not only time-consuming but is also a very 
delicate operation. Nevertheless, sieving is useful for 
determining the proportions of particle sizes of materials 
in their as-supplied condition, before they are actually 
used in machines. 

For abrasion tests, it has been found that a method 
based on the weight loss of the tested quantity is easier 
and less expensive than any sieving analysis, and gives 
better correlations with results from production pro- 
cesses. In this weight-loss method, an initial weight W; 
of material in the as-supplied condition is passed through 
the testing machine and is subjected to a specified number 
of cycles, and the dust-extraction unit is set to remove 
any particles of less than, say, 0-2 mm diameter. With 
this method, the scatter of results remains within per- 
missible limits, and a good correlation with the results of 
production processes is obtained. 

The machine is operated until the initial weight W; 
is reduced by a specified fraction to a final weight We. 
The relative weight loss y is then (W; W2)/W, after 
Z cycles. In contrast with the results obtained with a 
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sieving analysis, there is an approximately linear relation- 


ship between the relative weight loss y and the number of 


cycles Z, at least over a fairly wide range. Consequently, 
it can be assumed that substantially the same percentage 
of the medium is extracted during each cycle, so that an 
abrasion coefficient B for the shot-blasting medium can 
be established and can be expressed as y/Z. 

It is not necessary to continue testing until complete 
abrasion of all the medium occurs, as this would extend 
over a very long period without giving a more representa- 
tive result. It is therefore sufficient to standardize the 
test by specifying a final value for either y or Z, the 
logical step being to specify Z and to determine the 
variable value of y without intermediate weighings. 
However, as the abrasion coefficient B covers a very wide 
range of values for different kinds of shot, it has been 
found impracticable to use only one value of Z for all 
types of medium. To overcome this difficulty, it is 
convenient to take y as the standard parameter (e.g.. 
y - 0-25) and to determine the corresponding value of Z. 
In this case some intermediate weighings will have to be 
made. Generally, this involves two weighings, one 
of which gives a value of y which is higher than its 
standard value, and the other a value of y lower than the 


standard value. The correct value of Z is then determined 
by interpolation. 

The abrasion coefficient 8B = y/Z indicates the propor- 
tion of the initial charge destroyed and extracted in each 
cycle, assuming a linear relation between Z and y. It is 
also directly applicable to processing machines for 
assessments of their operating behaviour. If, for example, 
the standardized value of y is 0:25 and the measured 
number of cycles Z is 1250, then B — 0-25/1250--0-0002, 
so that, on an average, 0-02°%% of the charge of shot- 
blasting medium is extracted in each cycle. 

A more convenient quantity to use is the specific 
consumption g (gm/hr) in terms of a flow rate F of 
100 kg/min. The relation between g and # is thus 
q ~ 6 =~ 108 B. Consequently, in the above example 
with B = 0-0002, the specific consumption g is 1200 
gm/hr for a flow rate F of 100 kg/min. It should be 
borne in mind that, if laminar flow in the testing machine 
is disturbed and/or the outer blade radius ro is reduced 
owing to blade abrasion, the g-values must be multiplied 
by a suitable correction factor‘. 

Since the flow rate F is a known value for each 
particular processing machine considered, it may be 

(Concluded on page 84) 


The Production of Magnesium-Alloy Pellets 


and their Extrusion 


A process of producing magnesium-alloy pellets and 
extruding them into structural shapes has been used 
commercially in the U.S.A. by The Dow Metal Products 
Company for about two years, and it is claimed that the 
extruded products can be made to the highest strength 
specifications ‘of any magnesium-base alloy, irrespective 
of form. 

In this process, the pellets used must be of spherical 
shape, so as to minimize surface area, and must have an 
average particle size between 100 and 400 microns, 
controllable within close limits, and containing a mini- 
mum of fine dust. In addition, they must be quenched 
rapidly from the liquid state to a temperature low enough 
to prevent any solid diffusion, and they must be produced 
in a way which will result in as clean a surface as possible. 
The two critical steps in the process are (1) atomizing a 
stream of liquid alloy to produce spherical pellets of the 
required size, and (2) extruding the pellets to the desired 
shape. 


Production of Pellets 

Briefly, the atomizing process consists of delivering a 
vertical stream of molten alloy to the centre of a rapidly 
rotating disc. The disc spreads the metal into a thin 
horizontal sheet, which breaks up into droplets that 
freeze into spherical particles. Standard techniques are 
used for preparing the molten metal and delivering it to 
the atomizing nozzle, and the process is carried out in a 
tank, using a natural-gas atmosphere. 

A special feature of the atomizing process is the 
turbine (Fig. 1) used to drive the disc onto which the 
molten metal falls. The rotating disc is supported on a 
cushion of the same gas used as the driving medium, an 
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electromagnet being used to stabilize the disc and prevent 
it from being thrown out of the stator portion of the 
turbine. The speed of the disc is measured by the 
frequency imposed on a d.c. current by a rotating slot in 
the base of the disc. This turbine is capable of delivering 
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Fig. 1. Schematic arrangement of the turbine used to drive the 
rotating disc. 
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large amounts of power and is relatively unaffected by 
eccentric loading. Rotational speed is limited only by 
the strength of the material from which the disc is made. 
The exact shape of the disc is not critical. 

As the result of an investigation into the action of a 
spinning disc on various liquids, Walton and Prewett have 
concluded that the particle diameter d [cm] can be related 
to material and process variables in accordance with the 
equation Bae: 

d = (K/w) 1/T/Dp 

where @ is the angular velocity of the disc [radians /sec] 
and D is its diameter [cm], T is the surface tension of the 
liquid [dynes/cm] and p is its specific gravity, and 
K = 4-5, assumed to be constant for all liquids. The 
equation assumes that the liquid receives a uniform angular 
acceleration from the disc and that the liquid wets the disc 
with a good transfer of motion. This is an important 
requirement for selection of a disc material. 

When the data from a large number of runs on 
magnesium are substituted in the equation (using a 
value of 542 dynes/cm for surface tension and a specific 
gravity of 1-6, the value of K is 4-1. This agrees well 
enough with the value given by Walton and Prewett, so 
that the above equation can be used for calculation of the 
particle size. 

Two practical considerations determine the limiting 
particle sizes at present obtainable. Thus, the bursting 
strength of steel, combined with the wetting requirement, 
sets a lower limit of about 70 microns for the smallest 
average particle diameter. The upper limit (about 450 
microns) is governed by the diameter (20 ft) of the 
particular tank within which the atomizing process is 
carried out, as particles larger than 450 microns strike 
the tank walls before freezing and combine to form 
large stalactites. 


Extrusion of Pellets 


Extrusion of the magnesium-alloy pellets is a relatively 
simple operation, basically involving loading loose 
pellets into an extrusion container, advancing the ram, 
and extruding through the die. In this operation, the use 
of pellets has three distinct advantages, i.e.. (1) there is an 
almost complete absence of dust fine enough to become 
airborne, (2) the surface area is small enough to keep the 
oxide content low, and (3) there is no bridging to entrap 
air between the particles before compacting. It is 
critically important to eliminate any entrapped gas or 
other material which might result in blistering of the hot 
extrusion, and this is ensured by the use of clean material 
and proper processing. Handling of the extrusions 
produced from pellets is identical with that for conven- 
tional extrusions made from ingots or billets. 

Almost any shape which can be made by extrusion can 
be made by extrusion of pellets. The density of these 
extrusions is equal to that of ingot-produced material, 
and they can be welded, forged, and rolled as easily as 
ingot extrusions. 


Metallurgy of Pellet Extrusions 


While the use of pellets for extrusions has many 
advantages, the one particular advantage exploited is the 
characteristic fine grain size. This is especially important 
in the case of magnesium-base alloys because of the 
anisotropy of yield strength common to wrought pro- 
ducts. The preferred orientation of an extrusion is such 
that twinning is easily accomplished by compression in 
the longitudinal direction, resulting in a lower yield 
strength in compression than in tension. As the grain size 
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decreases, twinning becomes progressively more difficult 
and the yield strength in compression approaches the 
value of the yield strength in tension. 

It is known that the grain size in magnesium-alloy 
extrusions can be controlled by “alloy gradients”; in 
other words, the grain size of the extrusion will be 
related quantitatively and directly to the scale of coring 
in the casting from which the extrusion is produced. 
Consequently, a casting process should produce coring 
on as fine a scale as possible if a minimum grain size in 
the extrusion is desired. The atomizing of a magnesium 
alloy results in a cast structure in each pellet that is close 
to the ultimate in fineness of coring, so that the grain size 
of an extrusion made from pellets is exceptionally small. 

Although the control of grain size through control 
of the degree of coring is effective, it depends upon 
maintaining the alloy gradients throughout the extrusion 
process. This means that the temperatures to which the 
pellets and the extrusion are subjected must be kept low 
enough, or the time short enough, to prevent diffusion. 
In practice, the properties from the butt end of a large 
extrusion tend to be low, compared with those of the 
balance of the extrusion. This effect is due to the 
combination of extra time at temperature and the more 
extensive working received by the butt end of the 
extrusion. It is, in fact, sufficient for enough diffusion to 
occur to result in a lowering of both the tensile yield 
strength and the compressive yield strength. Additional, 
and in some respects more positive, control over grain 
size may be obtained by introducing small particles of a 
relatively insoluble phase. The use of pellets is advan- 
tageous for this purpose, since the rapid rate of cooling 
from the molten state causes any particles of second-phase 
material to be very small and therefore well dispersed. A 
suitable element for this purpose is any of the rare-earth 
metals, e.g., mischmetal, with which the fine dispersion 
of MgoCe obtained results in inhibition of grain growth 
in extrusions made from the pellets. Since rare-earth 
elements are not very soluble in magnesium, the inhibition 
is relatively insensitive to temperature, and the extrusion 
can be heated to quite high temperatures without a 
marked change in grain size. 

Since the extrusion process makes it possible to 
produce high density, sound metal from pellets, the 
possibilities for producing alloys are increased by one 
dimension. In other words, the structure of an alloy is no 
longer limited to what happens as metal of a given 
composition freezes, but the structure can also be 
influenced by diffusion in the solid state. Completely 
homogeneous alloys can be produced by starting with 
elemental powders and diffusion to equilibrium, and 
interesting structures can be obtained by interrupting the 
approach to equilibrium at various stages. Among the 
more interesting structures, however, are those produced 
by diffusing mutually incompatible elements into a 
common matrix. Of the various possibilities, the most 
interesting combination is that of aluminium and 
zirconium in a magnesium-alloy matrix. If elemental 
aluminium is diffused into magnesium containing 
zirconium in solid solution, a precipitate of AlZra is 
produced throughout the entire alloy. Since this com- 
pound is insoluble in magnesium at any temperature, the 
reaction is irreversible, and the size and distribution of 
the precipitated particles remain constant, even though 
the alloy is heated to very high temperatures. 

A further metallurgical possibility inherent in pellet 
extrusions is the co-extrusion of non-metallic material 
with an alloy, enabling special effects to be obtained. 
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Equipment-Performance Analysis 
By J. D. QUINN 


IN the design of processing or manufacturing systems, 
allowances are usually made for equipment down-time 
to establish a realistic output for attainment figures. An 
unexplainable difference often develops between the 
actual availability and the availability assumed during 
the design stage. While allowances of 5, 10, or 15% of 
available time may have been made for repairs, cleaning 
of equipment, and similar reasons, the total non-pro- 
ductive time, including that for maintenance, may be in 
the range between 30 and 50°. This non-productive time 
frequently includes problems created by both process 
chemistry and equipment maintenance. Only outage 
time attributable to the manufacturing equipment is 
considered in this paper. 

It is somewhat startling that high percentages of 
non-productive time continue to exist, in spite of the 
recognition of maintenance down-time causes and the 
taking of corrective action. This can be particularly 
disturbing if considerable effort has been expended in 
method studies, time studies, and other studies to 
improve effectiveness. While these studies may result in 
some improvement, many other causes of machine 
down-time may be dismissed, for a number of reasons, as 
being inherent, or may be accepted as normal situations. 
Equipment shut-downs of very short duration, e.g., for 
machine adjustment or clearing a product jam, may not 
be considered significant individually, but can become 
important collectively. 

Within the past year, a study of three unrelated 
manufacturing units has been undertaken by E. I. du 
Pont de Nemours and Company, Inc., to establish all 
the reasons for equipment down-time. In the first case, 
over 1500 shut-downs were recorded and described 
during an 11-day period. Productive time represented 
65°, of the available time or, to express it another way, 
35°, of the time the equipment was not producing. 
During the second study, 2500 shut-downs were recorded 
during a 14-day period. The productive time in this case 
was 41° with a down-time of 59°,%. In the third study, 
during a period of 10 days, over 1700 shut-downs and a 
down-time of 50°, were recorded. Perhaps these are 
unusual conditions. It is certainly hoped they are. 

Three items involved in non-productive time are 
potential equipment utility, reduction of equipment 
down-time, and equipment to facilitate a study of 
down-time. 

Before discussing potential equipment utility, the 
production side should first be considered. The effective- 
ness of production planning often depends on a number 
of items which may not be considered or which may not 
be too well understood. 

The information available for sales forecasting may 
range from firm commitments to educated guesses or 
assumptions. More reliable information may _ be 
available concerning adjustment for inventory, economi- 
cal lot sizes, and adjustments necessary to meet required 
delivery dates. In addition to these, it is very important 
that factual data be available concerning potential 
equipment utility or output, to have both effective 
production planning and high utilization of equipment. 
If based on design capacity with a modest allowance for 
down-time, the conclusions regarding potential equip- 
ment utility could be too optimistic or, if based on 
MARCH, 


1961 Volume 22, No. 3 


From Mechanical Engineering, U.S.A.., 
Vol. 83, No. 1, January 1961, 
pp. 43-45, 1 illustration. 


previous performance, too conservative. Under- 
estimating down-time could lead to scheduling problems, 
and overestimating down-time could lead to acceptance 
of conditions, many of which might be correctable. 

When potential equipment utility is considered, 
certain restraints are established by design limitations. 
Reasonable life expectancy and reasonable cost must be 
considered. As a result, use may have to be made of 
commercially available equipment which does not have 
all the features that the designer would like to include 
and which does not eliminate all possibilities of equip- 
ment maintenance or equipment shut-downs. 

Material limitations, particularly in chemical plants, 
are sometimes as important as equipment-design limita- 
tions. For example, there are still many situations where 
wood-stave or steel tanks are the most logical choice, 
although it is known that some maintenance will be 
required after a relatively short period of operation. 

Process and quality-control limitations may exist 
when machine loading and machine speeds are well 
within design limits, and the restraint in this situation 
will be the physical characteristics of the product being 
manufactured. Until improvements can be made in the 
composition or characteristics of the product, and the 
mechanical limitations improved, there is little that can 
be done to increase the rate of productivity. In this 
situation, the effects of maintenance can be the most 
significant segment of process-equipment down-time and, 
if the rate of production cannot be increased, it is possible 
that the down-time can be decreased. Down-time for 
mechanical reasons may include machine adjustments, 
minor repairs, or replacement of components, major 
overhauls, or unplanned failures. The total effect can 
be important. 

When down-time occurs frequently for the same 
reason, the condition may be due to poor-quality work- 
manship or to changes in operating conditions. In the 
latter case, the equipment may be operating at two to 
four times its original rate. Although the original 
design may have been adequate, the incremental increases 
may be so small and gradual that the total effect on 
components has not been considered. 

The actual need for equipment maintenance, par- 
ticularly to avoid unexpected shut-down, is an extremely 
important consideration. Preventive maintenance, which 
was the exception in the 1930's, is now accepted as a 
sound practice in many industries but is frequently 
applied too often. In a recent review of a routine 
monthly inspection procedure, it was found that 300 
items were included, many of which required the dis- 
mantling of sub-assemblies. Only three of these items 
required inspection at the frequency prescribed, and then 
only on a term basis to establish rate of wear under the 
particular set of operating conditions. 

In cases of this kind, it should be determined whether 
anything is accomplished. Furthermore, if the mechanic 
assigned is not able to duplicate the original conditions 
in re-assembly, he may introduce, rather than eliminate, 
maintenance problems. If insufficient information is 
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available about past experience, the approach to preven- 
tive maintenance should be very conservative; otherwise, 
an occasional planned shut-down is displaced by a high 
number of planned shut-downs requiring considerably 
more production-equipment down-time. 

Efforts to increase equipment utility are usually only 
as effective as the completeness of the information, and 


apparently there is no short-cut. Adequate data and 
systematic analysis of these data must be accumulated to 
establish reasons for all equipment down-time. 

If down-time for maintenance can be accounted for 
and separated, opportunity is provided to examine the 
conditions and to evaluate the possibility of increasing 
productivity through this route. The most important 
effect of down-time for maintenance could be lost 
production, but there is also the possibility of loss through 
sub-standard production, or both, resulting in a con- 
siderably higher product cost. If the number or 
frequency of maintenance problems is reduced, it may be 
possible to increase the rate of production, as well as to 
increase available operating time. 

Problem solution requires sufficient data and their 
analysis by qualified personnel. The work should be 
undertaken by experienced engineers or, if engineers-in- 
training are assigned, they should have close direction. 
In such a study, the adequacy of components for service 
at the present operating rates should be considered. 
Materials of construction now produced in higher 
volume at lower cost should be considered, as it may have 
been a marginal decision originally that they should not 
be used. The effectiveness of maintenance procedures 
for repairs and preventive maintenance and the frequency 
with which work is performed should be examined, if this 
information is available. It is not unusual to find that it 
is not available. 

Extensive programmes for preventive maintenance 
involving considerable equipment shut-down and cost 
may be carefully scheduled to occur at intervals of | 
month, 3 months, 6 months, and | year, without outlines 
of work to be performed other than a listing of inspec- 
tion points. It will also be found that there is a tendency 
to inspect all equipment at least once a year, though why 
this is so is not apparent. 

If the study indicates that an investment should be 
considered to reduce equipment down-time and action is 
taken, it is important that there should be some method 
established to measure the results. 
history concerning all reasons for production-equipment 
down-time and the justification for corrective action can 
be very laborious and time-consuming. Most plant 
systems are not established with this requirement in 
mind, and many sources may have to be used to develop 
sufficient data—cost records, shut-down reports, operat- 
ing logs, and other records. Most equipment-history 
cards do not account for the numerous short-duration 
shut-downs because of the tremendous amount of clerical 
assistance that would be required. 

About five years ago, recording equipment capable of 
providing information concerning equipment down-time, 
was investigated. It was found that a complete record 
could be accumulated of shut-downs for all reasons. 
However, the large number of components and reasons 
for shut-down had to be coded and then manually 
re-arranged to accumulate time by reasons and to identify 
the most significant problems. 

What was needed was a simple means of recording 
data and converting them to computer language, so that the 
considerable amount of detailed information could be 
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processed without clerical assistance. A considerable 
number of recording devices and suitable computers was 
available, but equipment which would bridge the gap 
between recorders and data-processing equipment could 
not be located, so that a unit had to be developed to meet 
requirements. Through the extended use of this 
recording equipment, reliable information is being 
developed concerning all problems associated with the 
operation of many process units in the plants. 

The need for more detailed information about the 
components of a system is now being experienced and is 
becoming more important every day. There has been 
considerable discussion and written material concerning 
automation and process-pipeline systems, particularly 
in the past few years, but actually changes have not been 
radical, but gradual. What has occurred is a broader 
use of continuous processes or systems, and this has 
brought about a greater need for high component 
reliability. 

In a research project, different routes and many 
different effects are created to compare or evaluate 
results. In system-performance analysis, information is 
available concerning cause and effect; the problem is to 
identify the cause. Knowing the cause and correcting it, 
rather than accepting and correcting effects, appears to 
be a logical course of action to improve productivity. 





Testing the Abrasion Resistance 
of Metallic Shot-Blasting Media 
(Concluded from page 81) 


even more convenient to determine the hourly consump- 
tion figure Q = qF/100 gm/hr. Comparisons of the 
weights of charges calculated in this manner with 
consumptions measured under production conditions 
have shown fairly good agreement. 

The applicability of this simple weight-loss method 
depends entirely on the accuracy and reliability of the 
dust-extraction process, which replaces the sieve in 
sieving analyses. To check this accuracy, particles of 
various media removed by the dust-extraction process 
were analysed, and it was found that the percentage of 
particles above 0:2 mm diameter varied from 1-04 to 
2:43°% of the quantity extracted, i.e., is well below the 
overall measuring error of the entire process. In fact, 
the extraction process had a much higher selectivity than 
the sieving method. 

In order to check the accuracy of the values of 
specific consumption q determined in an abrasion-testing 
machine with those actually obtained in practice, tests 
were carried out with eleven different abrasive media 
used for descaling rolled stock by shot-blasting. Despite 
the variety of media involved, the results obtained with 
the testing machine showed good agreement with those 
obtained in actual practice for periods extending from 
several months up to more than one year. 
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The Use of Ultrasonics for Accelerating 
Heat Exchange 


ALTHOUGH the use of ultrasonics for accelerating heat 
exchange has received considerable attention of late, the 
information available on this subject seems very contra- 
dictory. Thus, with a given procedure, one investigator! 
reports that, by means of ultrasonics, it is possible to 
increase the heat-exchange coefficient by a factor of 4, 
whereas other investigators”, using the same procedure, 
report an increase by a factor of 2-3, and still others *°4 
report increases by factors of only 1-5 and 1:8 
respectively. 

The above-mentioned investigations were carried out 
under conditions of natural convection. On the other 
hand, the investigation described in this paper is con- 
cerned with a qualitative study of the effect of ultrasonic 
vibrations on the coefficient of heat transfer from a 
liquid moving inside a pipe to a medium flowing along 
the external surface of the pipe. 





} 
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(1) Water bath. (2) Test pipe. (3) Header tank. 
(4) Discharge tank. (5) Ultrasonic vibrator. (6) Thermometers 
(7) Ultrasonic generator (8), (9) Cooling-water inlet and outlet 


Tests were carried out on three different installations 
having the same basic layout (Fig. 1). Water or oil from 
a header tank (3), where it is heated to a certain tempera- 
ture, passes through an insulated hose to a test pipe (2) 
and then runs off into a discharge tank (4) and its 
temperature is measured. The test pipe (2), surrounded 
by cold circulating water in a bath (1), is placed in the 
ultrasonic field, which, in two of the test installations, 
is set up by a single magnetostrictive vibrator (5) located 
beneath the test pipe with a clearance of 10 mm, whereas, 
in the third installation, a set of vibrators disposed in 
rows on each side of the pipe is employed for this purpose. 

Each test with ultrasonic vibrations was preceded by a 
test without ultrasonics, all other parameters remaining 
equal. In the tests with the vibrations coming from 
below only, using a vibration intensity of 6 W/cm?, the 
heat-exchange coefficient was increased by a factor of 
1-3, as compared with 1-8 in the tests with the ultrasonic 
vibrations coming from two sides, using an intensity of 
7 W/cm?, 

It can be assumed that, in addition to the flow being 
rendered turbulent as a result of the action of the ultra- 
sonic vibrations, with a front perpendicular to the axis of 
the pipe, a bending wave is produced in the pipe, causing 
a standing wave to be set up in the boundary layer, thus 
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reducing its thickness. The larger the bending wave, the 
larger is the amplitude of the standing wave, and the 
thinner is the boundary layer, the larger is the heat- 
exchange coefficient. 
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Heat-exchange factor as a function of ultrasonic 
frequency. 


Fig. 3. 


In addition to the geometry and physical properties of 
the material used in the construction of the test pipe, the 
flow and physical properties of the liquid inside and 
outside the pipe influence the effect of ultrasonics on heat 
exchange, and include not only the thermal properties, 
but also the mechanical properties, which may play a 
part in influencing the absorption of the ultrasonic 
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vibrations. Also, the frequency and intensity of the 
vibrations themselves can have a marked effect on any 
resulting increase in heat exchange. 

Special tests were carried in order to obtain a qualita- 
tive estimate of the effect of some of the above factors on 
heat exchange, and the results obtained enable the 
following conclusions to be drawn: 

(1) An increase in ultrasonic intensity results in an 
increase in heat exchange, as indicated in Fig. 2 
which shows the relative increase in heat exchange, 
expressed as a factor, in terms of intensity. 

(2) Because of the increased absorption of the vibra- 
tions in solids and liquids, the influence of 
ultrasonics in accelerating heat exchange decreases 
when, with a given intensity, the frequency of 
vibrations is increased, as shown in Fig. 3. 

(3) Solid bodies have different absorption capacities 
for ultrasonic vibrations, so that the rate of heat 


exchange has a marked dependence on the pipe 
material used. For instance, the effect on heat 
exchange was found to be substantially greater 
when using a duralumin pipe than it was with a 
copper pipe. 

Finally, it may be said that, for the practical applica- 
tion of ultrasonics as a means of accelerating heat 
exchange, further experimental investigations are required 
into the development of different heat-exchanger designs, 
with the object of obtaining the fullest possible utilization 
of the ultrasonic energy. 
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As a torsion member, the conventional solid shaft is 
relatively inefficient, inasmuch as the strength of the 
outer fibres limits the torque capacity of the shaft, 
while the inner fibres are not nearly stressed to their 
full capacity. Shafts made up of prestressed concentric 
tubes, on the other hand, provide an effective means of 
approaching ideal conditions of stress distribution, and 
can theoretically resist up to 33°, more torque than can 
conventional solid shafts of the same outside diameter 
and made from the same material. Furthermore, such 
shafts can be designed to weigh up to 40% less than 
solid shafts of equivalent outside diameter and torque 
capacity. 

In a conventional shaft, shear stress varies linearly 
from a maximum at the outer fibres to zero at the shaft 
centre. In a prestressed concentric-tube shaft, however, 
stress distribution approaches the ideal condition where 
all the fibres in the shaft are equally stressed, thus 
permitting the full strength of the shaft material to be 
used to resist torque. 

Prestressing of a concentric-tube shaft is accomplished 
by twisting each tube through a given angle 0, so that 
all sections of the shaft are subjected to the same 
maximum shear stress at design load. The angle 0, which 
therefore increases as the tube diameter decreases, can 
be calculated from 

S.L 
0 573 —— .. es (1) 
Ge 
where S;, is the maximum shear stress [psi], L is the length 
of the shaft [in.], G is the modulus of rigidity [psi], and 
c is the distance [in.] between the geometric axis and 
outer fibre of the shaft. 

It can be seen from eq. (1) that, for a shaft of given 
length and material, 0c is proportional to Ss, irrespective 
of whether the shaft is solid or hollow. If the stress S; 
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is held constant, then @c must also be constant. 

As an example, assume a steel shaft, 15 ft in length 
and with an outside diameter of 10 in., to be made up 
of nine concentric tubes of equal wall thickness and a 
solid central rod. With an assumed maximum shear 
Stress Ss 100,000 psi and a modulus of rigidity 
G = 11:5 10®, eq. (1) yields the values for the angles 0 
given in Fig. 1. 
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ER 22°\ ya - 
LY > 
. Wy Fig. 1. Calculated prestress 


angles for a shaft consisting of 
nine concentric tubes and a 
central rod. 
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The procedure for prestressing the concentric-tube 

assembly is as follows: 

(1) The concentric tubes are assembled and rigidly 
fastened together at one end by welding or some 
other suitable method. 

(2) While this end of the shaft is held stationary, 
each tube is twisted through the calculated angle 0. 

(3) While the shaft components are held in the 
fully stressed position, they are fastened by some 
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suitable method, such as welding or pinning, so 
that they maintain their relative positions. 

The applied torque is released, and the shaft 
components assume their prestressed condition, 
with the outer fibres stressed in one direction and 
the inner fibres stressed in the opposite direction. 
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Fig. 2. Incremental area and basic dimensions for the analysis 
of the torque-carrying capacity of a solid shaft. 
Using the nomenclature given in Fig. 2, it will be 
seen that the torque-carrying capacity of a solid shaft 7; 
can be calculated as 


eye a. {* S, 
T; \ ~ S$. Ae z4 ¥éd4A=-/.. @ 
0 ¢ € 0 c 


where J is the polar moment of inertia. 
solid shaft, J = nc4/2, 


Since, for a 


Ti 





nS. : nm Ss “ GB 
Xe « 3 « a 3) 
If all the shaft fibres are uniformly stressed, as in an 
ideal concentric-tube shaft, the incremental force becomes 
S,dA, and the moment of this force about the shaft axis 
is vS.dA, so that, by summation of the moments, the 
resisting torque T2 is found to be 
, 2 
T2 Ss vd A — S.c* — (4) 
The ratio of the resisting torques of the two shafts is 
thus 
T2 (2/3) Ssc? 
Ti (n/2) Sec? 


y*) 
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(Concluded on page 90) 


An Analysis of Noise in Passenger Cars 


THE tendency towards engines of greater horsepower 
ratings and towards cars with higher road speeds often 
means that more noise is generated. Since this con- 
stitutes one of the basic factors affecting the degree of 
comfort offered by passenger vehicles, great attention is 
being given to combating noise in a number of countries 
by means of sound-insulating and deadening materials 
and special devices. 

Work in connection with the alleviation of noise has 
been carried on in Russia for several years, and, as part of 
this research, an attempt has been made to assemble data 
on the noise characteristics of a number of cars. The 
characteristic magnitudes selected for noise were the 
frequency spectrum and the noise level expressed in 
decibels. In this connection, it should be noted that, 
whilst the alleviation of noise is bound up with a reduction 
in the intensity of mechanical vibrations, the amplitude 
of displacement under vibration gives no indication of 
the intensity of the sound set up by such vibrations. 
Investigations into vibration on large surfaces have 
shown that the level of sound intensity is principally 
determined by the amplitude of the vibration velocity of 
these surfaces. Since a direct relation exists between 
sound pressure and vibration velocity, the level of the 
latter may be tied to the noise level and expressed in 
decibels. From the level of the vibration velocity of a 
surface it is possible in this way to estimate the noise level 
generated by these vibrations. 

The reaction of the human ear to sounds of identical 
intensity but varying frequency differs. The audible 
sound spectrum is usually divided into ranges, i.e., low- 
frequency (up to 300 cps) medium-frequency (from 
300 to 800 cps), and high-frequency (above 800 cps). 
High-frequency noise causes the greatest nuisance, but 
the noise level recorded gives no indication of the 
MARCH, 
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qualitative make-up of the sound. The distribution of 
intensity in the sounds comprising the audio range can 
only be defined by referring to the sound-frequency 
spectrum, and, to obtain an accurate noise characteristic, 
it is necessary to determine the frequency composition. 

When carrying out noise tests on cars on the road, it 
is necessary to make allowance for specific conditions. 
Because the noise of the moving parts is measured 
together with the sound of the engine in the car, investiga- 
tions when running a car on a roller-type test-stand are 
not satisfactory, The readings of measuring instruments 
are influenced by the temperature of the ambient air, 
wind force, dips in the road, road surface, and the 
topography of the locality. The noise should be 
measured at an open site, avoiding deflection of sound 
waves by other objects and also their absorption by 
surfaces such as grass, loose snow, etc. 

The level of the noise background must be at least 
12 dB lower than that of the source being measured. 
When measuring vehicle noise in summer under condi- 
tions of dry weather and moderate wind on a level stretch 
of asphalt highway, background noise has been found to 
amount to between 60 and 64 dB. Test-stand trials have 
shown that the noise levels of petrol engines alter con- 
siderably as a function of vehicle loading, and it is 
therefore essential that the latter should be nominal. 

The windows must be closed when measuring noise 
inside a car body. Measurements will be more accurate 
if comparative tests on cars are carried out at the same 
time, using the same set of sound-measuring equipment. 
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To determine the chief source of noise, a microphone 
was placed at various points inside the body of a Volga 
car, as shown in Fig. 1, and the corresponding noise levels 
at these points were measured with the car running in top 
gear at 50 km/hr. Strictly speaking, however, the 
microphone should be located at positions where the 
sound produced by the car affects the human ear for the 
longest duration, i.e., at the level of the heads of the 
driver and passengers. The noise level of the Volga at 
the position of the driver’s head (position No. 3 in 
Fig. 1) was about 88 dB at a speed of 50 km/hr, whereas 
the noise at the level of the heads of the passengers 
(position No. 7) was a little lower. The highest noise 
level (about 93 dB) inside the Volga was recorded near 
the panel dividing the interior from the engine compart- 
ment (position No. 1). It should be noted that the sound- 
frequency spectra recorded with the car running in top 
gear at 50 km/hr showed that the noise was of low 
frequency at the level of the heads of the driver and 
passengers, with the spectrum having the highest 
intensity of all in the range below 100 cps. The intensity 
of medium-frequency noises in the spectrum was from 
3 to 6 dB higher at the level of the driver’s head than at 
the heads of the passengers in the rear seat, so that noise 
was a greater nuisance in the front part of the passenger 
compartment than at the rear. 
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MEASURING POSITIONS 

Fig. 1. Diagram showing the location of a microphone at 

various points in a car body, and the corresponding noise 

levels measured at these points with a car running in top gear 
at about 50 km/hr. 

Tests were also carried out with the Volga running 
in top gear at different speeds and it was found that, at 
the level of the driver’s head (position No. 3 in Fig. 1) 
the noise level, as distinct from the value of 88 dB at 
50 km/hr already mentioned, ranged from 81 dB at 
30 km/hr to 97 dB at 120 km/hr. With the engine idling, 
noise levels of from 70 to 77 dB were recorded in the 
Volga, the noise spectrum being distinctly low-frequency 
in character, with the high-frequency zone not exceeding 
56 dB. In addition, noise levels in the Volga were 
determined with two cars driven in top gear, one of which 
had clocked 12,000 km and the other 75,000 km. The 
results showed that the car with the greater usage had a 
noise level approximately 5 to 7 dB higher than that of 
the other car in the speed range between 30 and 70 km/hr. 

There was a noticeable increase in noise inside the 
Volga when the heater was operating. Although the 
general noise level inside the body did not rise in this case, 
there was an increase in the intensity of the disagreeable 
medium- and high-frequency components of the noise- 
frequency spectrum. For example, with the engine 
idling and the heater working, the noise level in the 
frequency range between 700 and 1000 cps was found to 
increase by from 15 to 18 dB, and by from 8 to 12 dB 
with the car running in top gear at 50 km/hr. 


Measurements of noise level were also determined 
outside the car and were measured at distances of 2 and 7 
metres from the longitudinal axis of the vehicle as it 
travelled at different speeds in top gear, the microphone 
being located at heights between 125 and 150 cm above 
road level for all such measurements. With the car 
stationary and with its engine idling, the maximum noise 
level of the Volga was 66 dB at the exhaust-pipe exit, 
while that at the engine was 65 dB. In the noise spectrum 
of the Volga exhaust, the level of the high-frequency zone 
did not exceed 40 dB. Comparative tests on a Citroén 
DS-19 and a Tatra 603 showed that the noise of the 
Citroén exhaust was about the same as that of the Volga, 
whereas that of the Tatra was from 8 to 10 dB higher. 
However, the increase in noise at the exhaust of the 
Tatra 603 is partly explained by the fact that the frequency 
analyser used recorded not only exhaust noise, but also 
the sound of the air-cooled engine housed at the rear of 
the car. Outside noise measurements of these cars driven 
in top gear at different speeds past a microphone at a 
distance of 2 m from the car and at a height of 150 cm 
above the road showed that the noise level of the Volga 
at 50 km/hr was about 77 dB, i.e., considerably higher 
than that of both the Citroén DS-19 and the Tatra 603, as 
shown in Fig. 2. At a speed of 40 km/hr, the noise 
levels of all three cars were approximately the same 
(73 to 74 dB approximately). However, the noise level 
of the Volga increased sharply between 40 and 50 
km/hr to about 77 dB, increasing gradually to about 
78 dB at 80 km/hr, and then rising sharply again to 
about 87 dB between 80 and 120 km/hr. On the other 
hand, the noise level of the Tatra increased gradually to 
about 77 dB at 80 km/hr, and then rose even more 
sharply than the Volga, reaching a value of about 86 dB 
at 105 km/hr, as compared with about 85 dB for the 
Volga. Between 40 and 50 km/hr, the noise level of the 
Citroén DS-19 remained constant at about 73 dB, and 
then rose almost linearly to about 78 dB at 120 km/hr. 


NOISE LEVEL ,dB 


= ‘= ed 
100 10 120 
VEHICLE SPEED, km/hr 
Fig. 2. Outside noise level as a function of speed (a) for a 
Volga, (b) for a Tatra 603, and (c) for a Citroén DS-19. 
The reason for the comparatively low values of noise 
level recorded in the case of the Citroén DS-19 are 
accounted for by the fact that special means are used to 
reduce noise and vibration. Thus, all body and roof 
panels are covered with foam rubber, and a carpet of 
vegetable fibre of from 5 to 8 mm thickness is cemented 
to the floor of the car, while matting made from a 
special fabric is cemented to the engine cover and the 
openings between the engine compartment and the 
passenger compartment are carefully sealed off, using 
special rubber sleeves fitted to the pedals. Furthermore, 
a special carpet of natural rubber, 30 mm in thickness, is 
mounted on the floor of the rear passenger compartment. 
Without this carpet, the level of the high-frequency 
components of the noise spectrum inside the car would 
increase by from 4 to 8 dB. 
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Fig. 3. Noise-frequency spectra at a speed of 50 km/hr inside (a) a Moskvitch 407, (b) an Opel Olympia-Rekord, (c)a Vauxhall 
Victor Super, (d) a Simca Aronde, and (e) a Volga, taken at the level of the driver's head. 


\The level of medium- and high-frequency noise inside 
the Volga with the engine idling was from 6 to 12 dB 
higher than in the other cars. A lower noise level 
prevails inside the Citroén DS—19 when the car is being 
driven in top gear. Thus, at a speed of 80 to 120 km/hr, 
the difference in noise at the level of the heads of the rear 
passengers was from 3 to 5 dB, and 6 dB at 50 km/hr 
Despite the fact that the general noise levels inside the Volga 
and the Tatra 603 were almost identical when these cars 
were in motion, the noise inside the Tatra constitutes a 
greater nuisance, as confirmed by the level of the high- 
frequency part of the spectrum taken at 50 km/hr. When 
coasting with the engine cut out there was hardly any 
reduction in the general noise level inside the Tatra 603, 
thus indicating a relatively high noise level from the 
chassis. Tests with the Volga indicate that a reduction 
in noise can be secured by employing a sound-deadening 
lining in the air duct of the heater, and by improving the 
sealing of the front panel and other body panels. 

In 1959, noise tests were carried out on a number of 
1958/1959 models of light car, i.e., a Moskvitch 407, an 
Opel Olympia-Rekord, a Vauxhall Victor Super, and a 
Simca Aronde, all of which had clocked about 7000 km. 
Tests with a microphone located at the level of the 
driver’s head (position No. 3 in Fig. 1) showed that the 
highest noise level with the cars driven at various speeds in 
top gear was recorded with the Moskvitch, ranging from 
about 86 dB at 30 km/hr to 92 dB at 50 km/hr and 
99 dB at 110 km/hr. The highest noise levels on all cars 
were registered on the floor close to the engine (position 
No. 1), at the feet of the rear passengers (position No. 5), 
and at roof level (position No. 8), this being explained by 
the considerable vibration produced by the floor and 
especially by the roof. The noise-frequency spectra 
inside these cars and also inside a Volga when driven in 
top gear at a speed of 50 km/hr are shown in Fig. 3, 
from which it will be seen that the high-frequency com- 
ponents of the noise spectrum inside the Moskvitch 407 
were of greater intensity than those of the other makes of 
car tested. Comparison of the noise-frequency spectra 
inside the Volga and the Moskvitch 407 are especially 
interesting, in that they show that the spectra are of an 
almost identical nature over the low- and medium- 
frequency ranges, after which the high-frequency noise 
level inside the Moskvitch rises abruptly in the region 
above 800 cps, with a difference in value of from 10 to 
13 dB. 

One reason for the disagreeable noise inside the 
Moskvitch 407 is the absence of a sound-deadening 
cardboard lining cemented to the roof. As a result, 
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there is less absorption of engine noise, so that the noise 
level inside the Moskvitch 407 is from 2 to 6 dB higher 
than in the other vehicles. The engine of the Moskvitch 
407 constitutes one of the chief sources of noise, as 
confirmed by the fact that noise inside the body drops by 
an average of from | to 3 dB when coasting at from 50 to 
90 km/hr with the engine cut out. The noise level of the 
three-speed gearbox of this car is very high, particularly 
when driven in first gear. The Opel Olympia-Rekord 
has the quietest gearbox, with a maximum noise level of 
86 dB in first gear. 

When measuring the external noise with the engine 
idling, the highest level was detected at the silencer 
exhaust. Analysis of the frequency spectra showed that 
the difference in the level of the exhaust noise can be 
explained by the intensity of the low-frequency con- 
stituents below 100 cps, whilst the level of the components 
distributed between 200 and 8000 cps was practically the 
same. The Simca Aronde had the highest exhaust-noise 
level (81 dB). 
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Fig. 4. Outside noise level at a distance of 7 m, as a function 


of speed, (a) for a Moskvitch 407, (b) an Opel Olympia-Rekord, 
(c) a Vauxhall Victor Super, and (d) a Simca Aronde. 


Outside noise measurements at a distance of 7 m 
from these vehicles (Fig. 4) showed that, at relatively low 
speeds of from 30 to 70 km/hr, the noise levels of the 
Moskvitch 407, the Opel Olympia-Rekord, and the 
Vauxhall Victor Super were practically identical, with 
the highest level recorded by the Simca Aronde. At 
speeds in excess of 90 km/hr, the Moskvitch had the 
highest noise level. 

From the results of these comparative tests carried 
out on the noise set up by these four cars, it can be stated 
that the general noise level of the Moskvitch 407 varies 
little from that of the Opel Olympia-Rekord, the Vaux- 

Victor Super, and the Simca Aronde, the Moskvitch 
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standard suspension was fitted (curve (1) in 
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Fig. 5). With the softer rear suspension 
(curve 2), the effect of the natural vibration 
frequency of the power unit was reduced, 
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lowering the amplitude of the vibration 
velocity considerably. Even better results 
were obtained with the still softer suspen- 
sion (curve (3)). 

With increasing unbalance of the cardan 
shaft, there will obviously be an increase in 
noise level and in the level of vibration trans- 
mitted to the car body from the chassis. 
For this reason, measurements of vibration 
were made on the standard supporting cross- 
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Fig. 5. (left) Vibration velocity as a function of speed for a 
Moskvitch 407, fitted (1) with a standard suspension at the rear 
of the engine, (2) a softer suspension, and (3) a still softer 
suspension. 
Fig. 6. (right) Vibration velocity as a function of speed for a 
Moskvitch 407 coasting with the engine stopped, and with three 
different of unbal we the front end of the cardan 
shaft. 





differing from the other models solely in the nature of 
the noise it creates. A quantitative evaluation of noise 
merely on the basis of the general level may thus lead to 
erroneous conclusions and, when testing cars for noisiness, 
special attention must therefore be given to the qualitative 
analysis of the sound, i.e., to the determination of the 
noise-frequency spectra. 

The noisiness of the Moskvitch 407 is explained by 
the sound emanating from the engine, its rear supporting 
member, and the gearbox (especially when running in 
first gear) and by vibration of panels and parts of the 
bodywork. When cardboard was cemented to the roof 
of the body, there was a noticeable reduction in noise, 
with a substantially lower intensity of the high-frequency 
portion of the spectrum. This sound-absorbing effect 
increased with increasing speed. Thus, while the 
high-frequency noise level was reduced by 8 dB at 
50 km/hr, the difference was as high as 14 dB at 70 
km/hr. 

The main influence causing noise inside the body of 
the Moskvitch can be traced to vibrations from the 
engine and cardan shaft, which are transmitted to the 
panels and body components and give rise to discomfort. 
It is known that the level of vibration transmitted from 
the engine to the bodywork is determined by the relation 
between the frequency of the forced vibrations set up 
by the engine and the natural vibration frequency of the 
whole power-unit, i.e., the engine, clutch, and gearbox. 
The effect of the natural vibration frequency of the power 
unit can be lowered by providing the engine with a softer 
suspension, thereby reducing the amount of vibration 
transmitted to the body. 

With this object in view, vibration measurements were 
carried out on the body of the Moskvitch 407 as shown in 
Fig. 5, using three different types of suspension at the 
rear of the engine, i.e., (1) the standard suspension, (2) 
a softer suspension, and (3) a still softer suspension. 
For taking measurements of vibration, the vibrometer was 
fixed to the floor at the position of the feet of the front 
and rear passengers and also on the cross-member 
supporting the rear of the engine, and the r.m.s. values 
obtained were plotted with the car running at different 
speeds. It can be seen from Fig. 5 that the highest 
vibration values characterizing noise transmitted to 
the car from engine vibration were recorded when the 
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member at the rear of the engine, as 
mentioned above, with different degrees of 
unbalance at the front end of the cardan 
shaft, i.e., 7-5, 33, and 52 gm-cm. Tests were carried out 
with the car coasting at different speeds with the engine 
stopped. As shown in Fig. 6, a sharp rise in vibration 
with increasing vehicle speed, especially above 90 km/hr, 
was noted, as well as with increasing amounts of 
unbalance. 

Further tests were carried out, using the softer of the 
two test suspensions mentioned above, and it was found 
that, even with the unbalance of the front end of the 
cardan shaft increased from 7-5 to 52 gm-cm, there was 
no noticeable increase in the vibration level of the engine 
cross-member ; in other words, the flexibility of this 
suspension almost completely absorbed vibrations set 
up by unbalance of the cardan shaft. 

These tests have confirmed the necessity for providing 
sound insulation for the bodywork of the Moskvitch 407 
and also for fitting a softer suspension for the engine. It 
has also been established that noise in both the Volga 
and the Moskvitch 407 can be reduced by decreasing the 
sound generated by mechanical components by effective 
means of absorbing sound and vibration, thereby 
achieving a substantial improvement in passenger comfort. 





Shafts made of Prestressed Con- 


centric Tubes and their Advantages 


(Concluded from page 87) 


This 33°% increase in torque resistance is based on an 
ideal stress distribution, and would apply only if it were 
possible to make the shaft from an infinite number of 
concentric tubes. In the case of the above example, 
i.e., with nine tubes and a central rod, the summation of 
torques resisted by each individual component indicates 
a 24°% increase in torque capacity 

If a shaft is made up of a central rod and a single 
sleeve, the increase in torque capacity is a function of 
the ratio d/D of their respective diameters, the maximum 
gain in torque capacity being about 10% at d/D = 08. 

Weight savings of about 40°, are possible in theory 
when a prestressed concentric-tube shaft is substituted 
for a solid shaft of the same outside diameter and 
torque-carrying capacity. In practice, however, the 
saving will be somewhat less, depending on the number 
of concentric tubes used. 

Finally, mention must be made of one limitation of 
the shaft design discussed above, i.e., torque capacity is 
reduced if the torque is applied in a direction opposite to 
that in which the components were originally twisted 
for prestressing. 
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GASTROL 


This new Universal 
System represents the latest developme 
two-line centralised equipment. It is 
typical product of the experience 
gained by the Castrol Group in 
nearly 60 years of designing preci- 
sion lubricating equipment. This 
System is based on a new positive 
dispensing unit which can be 
operated in parallel, or progressively, 


progressive systems, yet combines 


best features of 


Lubrica 


DUSTRIAL 


This Universal System, which 
cispenses oil or grease, is particularly 
recommended for industrial machinery 
generally, from the largest and most 
complex to the small and simple 
types. Castrol Industrial engineers 
will be eager to recommend the 
most suitable ways for you to 
obtain the advantages of this new 
System in your type of plant. A 
telephone call involves you in no 
commitment and may well be the first 
move in putting all your lubrication 
worries behind you. 
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A new Castro! Industrial publication 
that should be in your file. . . 


A new booklet entitled ‘‘Universal Centralised 
Lubrication Systems” is the latest publication in the 
Castrol Industrial series of technical manuals. 

It is very informative and profusely illustrated. 
Post the coupon today for your own copy. 
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POSITION HELD E.D 
Post omer! to: Castro’ Industrial Ltd., Castrol House, Marylebone 
, London, N.W.1. Tel.: HUNter 4455 
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British Industrial Developments 


Universal Induction Gear-Hardening 
Machine 


As announced by Induction Heating Equipment Ltd., 
of Walton-on-Thames, Surrey, special induction-heating 
equipment has been designed for a leading firm of 
motor-car manufacturers and is mainly intended for the 
hardening of gears. The power source is a 500-V, 
10-kcs inductor alternator, and the ancillary equipment 
consists of a control cubicle and two work-stations which 
are used alternately, switching being interlinked in such a 
way that power can be switched to only one station at a 
time, even if both are loaded. Either a hand-operated or 
an automatic cycle can be used, and provision is made for 
loading work either above or below the inductor. Each 
station has a separate transformer fitted close to the 
work, the inductor being bolted to the secondary. The 
inductor is therefore stationary, and both the work and 
the quench-tank move up and down independently of one 
another. With flat spur gears and cluster gears, the 
machine has acapacity of 10 in. maximum diameter, 3 in. 
face width and 6 in. overall length. In the case of shafts 
with splined or pinion ends, these values are 10, 4, and 
22 in. respectively. 


With the controlling switch set in the “hand” position, 
heat, quench, rotation, and work movements can be 
controlled as required by separate switches. In the 
“automatic” position, two conditions are available. In 
the first of these, the loading position is presented above 
the inductor, and depression of the start-button causes 
the work to commence rotating and to move downwards 
into the heating inductor. Power is switched on auto- 
matically if the other station is not taking power, in 
which case the work remains in the coil until the other 
station has finished its heating cycle, when heat is applied 
automatically. The heating cycle is timed by a synchron- 
ous timer and, on completion, the work will lower itself 
into the quench-tank, which has in the meantime been 
raised to a position immediately below the inductor. 
After a preset time interval, the work is returned to the 
loading position for removal, and another workpiece is 
inserted. The second condition applies to certain shapes 
of workpiece, such as cluster gears, which cannot norm- 
ally be passed completely through the inductor. In this 
MARCH, 
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case, operation of the selector switch causes the loading 
position to be presented below the inductor, with the 
quench-tank lowered out of the way. Depression of the 
start-button then causes the workpiece to move upwards 
into the inductor, the quench-tank also moving upwards. 
After a preset heating period, the work is lowered 
rapidly into the tank, and the tank subsequently lowers, 
exposing the loading position for removal of the work. 

Oil or water can be used as the quench medium, and 
this is kept cool by recirculation through an external heat 
exchanger, the level in the quench-tank being maintained 
by weir action. The liquid is pumped into the tank 
through a semicircular pipe surrounding the work and 
drilled on its inner side so that a swirling motion is 
maintained around the workpiece, thus cooling it more 
effectively. A thermostat is fitted to guard against 
possible overheating of the quench. The control cubicle 
contains meters and indicator lamps for both sections, 
as well as condensers for power-factor correction, which 
are switched in steps by means of remote-control 
contactors, controlled by a radial switch. 


Variable-Angle Contour-Milling 
Machine for Aircraft Wing Sections 


Built by the Coventry Gauge & Tool Co. Ltd., to the 
design of Vickers-Armstrongs (Aircraft) Ltd., a special 
variable-angle contour-milling machine is designed to 
mill along the chordwise edge of an aircraft wing section 
a high-precision tongue which not only follows the wing 
curvature but which is also milled in the form of a 
calculated twist. This centre wing section is built into 
the structure of the fuselage, and the machined tongue 
engages with the tongue on the inner end of the wing, 
constituting a joint capable of withstanding the ultra- 
high stresses set up in high-speed flight. 

Basically, the machine consists of a cast-iron bed in 
four sections, extending to an overall length of 32 ft, on 
which is mounted a carriage carrying a column, a vertical 
slide, and a recirculating ball quadrant to give twist to 
the cutter head. The carriage drive is controlled by a 
B.T.H. “Emotrol” unit through a variable-speed motor, 
a reduction gearbox, and a skewed pinion on a straight 
tooth rack which gives an infinitely variable feed rate 
between | and 60 ipm. 

The up-and-down movement of the vertical slide is 
controlled by means of a roller follower operating on a 
contour cam-bar situated at the front of the machine and 
mounted on the work-tables. Roller pressure on this 
cam-bar is controlled by means of a pneumatic cylinder 
and is counterbalanced by weights. The angular 
movement of the cutter head, to give the required twist, 
is controlled by primary and secondary gearboxes, 
operated from a roller follower running on a twist cam- 
bar at the rear of the machine and mounted on the bed 
Deviations from a straight line on the twist cam-bar are 
transferred from the follower, through rack-and-pinion 
gearing, to the primary gearbox. This gearbox operates 
synchro and magslip transmitters, which transmit 
signals by electronic controls for the required movement 
to the secondary gearbox situated at the rear of the 
recirculating ball quadrant, whence the movement is 
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This photograph of a Wire 
Pickling Shop at the Firth 
Co. Ltd., Warrington, 
shows acids spilling over the 
floor — as they have been 
doing for months. Acids 
would normally have ruined 
this floor in a short time but 
the long-l.fe protection was 
provided by Ceradek 
Screeded Epoxy Surfacing 
which is Acid Resistant. 
CERADEK also resists 
alkalies, oils, salt solutions, 
and many other corrosive 
liquids. It withstands heavy 
trucking, is non-slip and 
strong, yet lightweight and 
jointless. Ceradek has 
solved many severe flooring 
problems — why not yours”? 


* Laid exclusively by 

po de k TECHNICAL APPLICATIONS LTD 
| af Valley Works, Monton Road 
SCREEDED Eccles, Lancashire 

EPOXY FLOORING Phone : Eccles 1737 
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passed to the cutter head through a pinion and gear 
segment. 

In order to obtain instantaneous response from the 
twist cam-bar to the cutter head, all backlash throughout 
the gear trains and recirculating ball quadrant has been 


eliminated. The contour and twist cam-bars must, of 
course, be accurately positioned relative to one another, 
and this is accomplished by tenons locating the cam-bar 
brackets and a dowel location between the cam-bars and 
their respective brackets. 


High-Speed Six-Spindle Automatics 

As announced by the sole selling agents in the U.K.., 
the Rockwell Machine Tool Co. Ltd., of London, N.W.2, 
the latest addition to the range of multi-spindle auto- 
matics made in Germany by Alfred H. Schiitte, of 
K6In-Deutz, is their Model SE.16 high-speed six-spindle 
automatic. Of specially rigid frame construction, this 
machine permits the use of high speeds and rarid feeds 
and is capable of handling round bar up to #% in. dia- 
meter, with a maximum bar feed length of 43 in. A wide 
range of 45 spindle speeds (400 to 5000 rpm) facilitates 
selection of the optimum speed for the material being 
machined, while the base and spindle-carrier housing 
have been designed to make it possible to remove large 
quantities of swarf without interfering with the operation 
of the machine. 

The machine is powered by a 10-hp motor mounted 
in the base, the drive being transmitted to the main shaft 
by multiple vee-belts, all movements being derived from 
this main shaft. The cam-shafts are arranged at the sides 
of the machine and are driven through change-gears, 
rapid and feed traverse clutches, and worm shafts. The 
feed clutch is coupled to a disc-type brake, which stops 
the worm shaft when the feed is disengaged. The cam- 
shafts provide movements for cross-slide and longitudinal 
quill traverses, drum indexing and locking, bar feed and 
chucking, bar stop motion, and the remaining control 
movements. All change-gears for the spindle speeds, 
cycle times, and the built-in drive for threading operations 
are easily accessible, as also are the quadrant levers for 
setting the cross and longitudinal tool travels. The 
spindle drum is indexed by means of a Geneva mechan- 
ism, using twin vertical bolts operated hydraulically and 
by spring pressure to lock the drum in position. Indexing 
and locking actions can be disengaged independently. 
Each spindle has its own independent cross-slide, 
traverses being accurately limited by adjustable stop 
screws. 


Instead of conventional longitudinal slides, the 
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machine is fitted with movable quills. The quill holders 
are clamped to the carrier block in the required axial 
position, so that each work spindle has its own cross-slide 
with independent feed, and a longitudinal tool carrier 
with independent traverse. The quills and quill sleeves 
are hardened and ground and are provided with coarse 
and fine adjustment, travel being limited by end stops. 
Quill feed is effected by push-rods actuated through cams 
and adjustable quadrant levers. Apart from the six 
push-rods, i.e., one for each spindle, two more push-rods 
for additional longitudinal movements can be fitted. 
Also, to protect sensitive tools against overloads, 
standard push-rods can be replaced by special safety-type 
push-rods. 

The bar-guide assembly consists of a pedestal base 
for housing the change-gears, tools, etc., and the guide 
tubes, which are individually retractable for easy removal 
of the tubes when changing feed fingers. The bar-guide 
assembly is not driven by the spindle drum, but by its own 
Geneva motion, which can be disengaged independently 
of the spindle-drum indexing mechanism, thus allowing 
new bars to be loaded while the machine is running. 
The length of bar feed is adjusted by means of a quadrant 
lever. If the machine is to be used as a double three- 
spindle automatic, an additional bar-feed and chucking 
arrangement with bar stop can be fitted in the third 
spindle position. 





A dial and indicator, mounted on the front and rear 
of the drive head, shows the position of the work cycle in 
terms of work traverse and rapid traverse, thereby 


facilitating setting of the machine. In addition, several 
automatic safety devices are incorporated, so that the 
machine will stop automatically if the feed drive is over- 
loaded, if the bar stop is prevented from swinging into 
position, if the work-spindle drum fails to lock, if a 
chucking sleeve is not correctly closed, if the bar stock in 
one of the feed tubes is used up, if a safety push-rod is 
overloaded, and if the oil reservoir requires replenishing 
or the pressure lubrication system fails to function 
properly. Signal lamps indicate the location of the 
source of trouble, while an additional signal lamp on top 
of the machine indicates when the machine has stopped 

Many accessories are available, including threading 
attachments of various types, a high-speed drilling 
attachment, a pick-off attachment for machining work- 
pieces on the part-off side, a longitudinal-turning slide, an 
eccentric-turning attachment, a _ cross-hole drilling 
attachment, a slot and flat milling attachment, a marking 
attachment, and internal and external polygon-turning 
attachments. 
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Spark-Erosion Equipment for 
Machining Metals 


In the spark-erosion technique of machining metals, 
use is made of an electric spark of very small cross- 
sectional area and of very high current density to produce 
spark temperatures up to 13,000°C. The spark, which 
traverses a dielectric medium across a small gap between 
an electrode and the workpiece, is of very short duration, 
so that there is insufficient time for localized heating to 
penetrate into the metal. Heating is, however, sufficient 
to melt and evaporate metallic particles at the terminal 
area of the spark and this, coupled with the powerful 
shock-waves generated, produces a localized micro- 
explosion which blasts material from the surface of the 
work and leaves a characteristic crater. The use of this 
technique for machining materials which, because of their 
hardness or toughness, are excessively difficult to machine 
by conventional methods, or to produce in such 
materials openings or cavities which might be impossible 
to form by other means, is by no means new. However, 
it is interesting to note that a new range of machines, 
with many advanced features, has now been produced 
for this purpose by La Soudure Electrique Languepin, of 
Paris, and is available in the U.K. and Commonwealth 
from the new Anglo-French company, Solar Weld 
Languepin Ltd., of Burnley, Lancs. 

The new range of electro-erosion machines comprises 
three models, designated “‘Seleromat A’, ““Seleromat B”’, 
and “*Seleromic”, all of which embody a special feature 
of elevation and retraction of the tank containing the 
dielectric medium. A complete installation comprises 
the machine itself, a spark generator housed in a separate 
cabinet and connected to the erosion head by a screened 
coaxial cable, and a filtration unit for removing micro- 
solids from the dielectric fluid. 

The “Seleromat A” machine (Fig. 1) has a base of 


Fig. 1 
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Fig. 2. 

welded steel construction, which incorporates supports 
for the 20 x 25 in. work-table and houses the 100-gal 
dielectric tank and its associated pumping equipment. 
The dielectric tank completely surrounds the machine 
table and is raised and lowered electrically, the tank 
rising to submerge the work-table, electrode, and 
workpiece in the dielectric, thereby eliminating the need 
to fill and empty the tank as an integral part of each 
spark-erosion operation. The level of the dielectric in 
the tank is maintained automatically, and automatic 
control-gear ensures that the erosion head cannot be 
operated unless the electrode is immersed. 

As the spark discharge progressively erodes both the 
workpiece and the electrode, the gap width is adjusted 
automatically by means of a servo-mechanism. The 
electrode carrier and its servo-head comprise an integral 
unit at the outer end of an articulated arm which slides 
vertically and swings horizontally on a pillar at the rear 
of the machine. Vertical movement of the arm is 
controlled by a worm-driven telescopic screw, and 
quick-action levers clamp the arm on the pillar. Fine 
adjustment of the arm horizontally for electrode position- 
ing is effected through a simple screw device. The 
servo-head is carried in opposed V-slides and has a 
vertical travel of 4 in. Motion is derived from a split- 
field d.c. motor driving a leadscrew through a reduction 
gearbox. Automatic down-feed is governed by electrical 
trips and the depth required can be preset on a micro- 
meter scale to increments of 0-001 in., although the 
scale calibration is wide enough for this increment to be 
halved in practice. The electrode carrier at the base of the 
servo-head is electrically insulated, and a vibrator can be 
interposed which, with a vertical movement of 0-0005 in 
at a frequency of 50 cps, provides mechanical pulsation 
to assist in flushing eroded debris from the discharge 
area, thereby supplementing the effect of the explosive 
discharge and the high-pressure feed of the dielectric 
fluid through the electrode. 

In the “Seleromat B” machine (shown in Fig. 2 with 
the dielectric tank fully raised), the base and dielectric 
tank, as well as the electrode carrier and servo-head unit, 
are essentially the same as in the “Seleromat A”’ machine, 
but the erosion head is mounted on precision co-ordinate 
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Control equipment must enable the motor 
to be operated effectively, to obtain maxi- 
mum productive efficiency. An outstanding 
advantage of individual electric drives is the 
flexibility of control available. Control 
equipment may be manual, semi-automatic 
or fully automatic, and includes gear for the 
following operations: starting, speed con- 
trol (this subject will be dealt with in Data 
Sheet No. 16), reversing, stopping, switch- 
ing off automatically if operating conditions 
become abnormal and isolation of motor 
and control equipment from the supply. 


Every application of power has its own 
control requirements — and they are legion. 
Below are featured four uses of electric 
motors and their controls; they are given 
only as examples and represent but a small 
fraction of the whole picture. 


Turret-lathe Control 


Various speeds are required for different 
tools, and it is possible to arrange, for in- 
stance, for a four-speed headstock, forward 
and reverse. By using a two-speed double- 
wound motor, eight speeds forward or re- 
verse are obtainable. A dial on the headstock 
is set to the required speed and when a knob 
in the centre of the dial is pressed, the power- 
operated mechanism changes the speed 
instantly. 


Crane Control 


This is a form of control which must be 
flexible yet completely foolproof. It is, for 
instance, possible to arrange for motor 
switching to be performed by contactors in 
response to movement of the crane driver’s 
master controller. If the controller is moved 
quickly from the ‘off’ position to the ‘last 
point lowering’, the 
rate of acceleration 
is limited automatic- 
ally by the relays. 
These also govern the 
retardation in order 
to prevent a heavy 
descending load being 
stopped too suddenly. 





Planing-machine Control 


Another example of motor control for 
machine tools is that for planing machines. 
For general workshop machining, the Ward- 


. ‘ 
Data Sheet 0. 


Leonard controlled motor, with a speed range 
of 10 to I, gives a rapid and smooth reversal 
of the table travel and is ideally suited for 
short-stroke work. Two arrangements of 
Ward-Leonard control are available, the 
3-machine set with generator, exciter and 


Fueled Rheostert 





driving motor, and a specially designed 4- 
machine set with an additional auxiliary 
exciter. With the 3-machine set the control 
equipment can include magnetic time relays 
which automatically adjust a regulator to 
strengthen the motor field at the instant of 
reversal and therefore greatly increase the 
accelerating torque. The auxiliary exciter of 
the 4-machine set automatically provides for 
the power input to the motor to be increased 
to give more accelerating torque at the 
instant of reversal. 


Automatic Control 
The control equipments described incor- 
porate automatic features which help con- 
siderably towards obtaining safe and efficient 
operation of the driven machine, but much 
still depends on the human element. Braking 
equipment, for instance, cannot always be- 
come effective until an operative has taken 
some action. Devices, which will be de- 
scribed in other Data Sheets, ‘observe’ any 
abnormal condition and immediately and 
automatically initiate the braking system. 
Particular attention should be paid to the 
positioning of controls. When a machine, or 
group of machines, requires a large number 
of push buttons and, in some cases, instru- 
ments etc., the controls can be grouped on a 
desk with a mimic diagram, located in a 
position where the operator has full view of 
the work. 


For further information, get in touch | 
with your Electricity Board or write 

direct to the Electrical Devclopment | 
Association, 2 Savoy Hill, London | 
W.C.2. TEMple Bar 9434. | 
They can offer you excellent reference | 
books on electricity and productivity 

(8 6, or 9 - post free)— ‘Electric Motors 
and Controls’ is an example. | 
E.D.A. also have available on free loan | 
within the United Kingdom a series of | 
films on the industrial uses of electricity. | 
Ask for a catalogue. | 
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slides, providing “‘jig-boring”’ positioning of the electrode 
over the workpiece, with co-ordinate movements of 
9 x 12 in. The co-ordinate slide assembly is carried on 
twin scraped slideways on a massive column at the rear 
of the machine, vertical movement being controlled by a 
worm-driven telescopic screw. The longitudinal slide 
carries a saddle on which the transverse slide is mounted. 
The saddle is traversed by means of a precision leadscrew 
fitted with a large-diameter micrometer drum with 
vernier setting. Saddle locks are provided, together with 
precision longitudinal scales. The transverse slide has 
similar features to the longitudinal slide. The micro- 
meter drums can be calibrated in 0-0l-mm or 0-001-in. 
graduations, as required, and illuminated optical vernier 
equipment is also available for attaining the highest 
order of setting accuracy. 

The spark-discharge generator for use with the two 
““Seleromat” machines is a separate unit housed in a steel 
cabinet. This unit, designated UE 2500 2M, is designed 
to maintain powerful and regular spark discharges, 
power being derived from a 440-V, three-phase, 50-cps 
a.c. supply. A push-pull amplifier, housed in the cabinet, 
maintains a constant spark gap by controlling the split- 
field d.c. motor in the erosion head of the machine. The 
voltage across the spark gap is integrated and compared 
with a reference voltage, the error being amplified and 
fed directly to the servo-motor to make the necessary 
corrections to the gap width. Automatic stops can be 


set to stop the movement of the servo-head automatically 
at any predetermined depth of penetration, without 
switching off the complete generator equipment. 


Alter- 


Fig. 3. 
natively, the controls can switch off the whole 
installation at a predetermined depth. In this way, the 
equipment can be left running without attention for 
considerable periods. 

The rate of erosion is selected by means of a four- 
Position switch, with settings marked “Roughing”, 
“Semi-Roughing”, “Finishing”, and ‘“‘Superfinishing”’. 
1961 
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Fig. 4. 

A small pilot-switch working in conjunction with the 
selector-switch permits the range to be changed without 
having to touch any other controls, ensuring that the 
switch is always operated when the passage of current 
has ceased and resulting in very little contact wear 
Another feature provides continuous control of the 
erosion rate for each value of output capacitor, and hence 
of the erosion rate over the entire operating range. Asa 
guide to the capacity of both “Seleromat’’ machines, 
using a copper electrode of 2} in. diameter and a steel 
specimen heat-treated to a Rockwell-C hardness of about 
56, the erosion rate with this generator is about 1000 
mm? /min for roughing operations with a surface finish 
of about 50 microns, 140 mm*/min for semi-roughing 
operations with a surface finish of about 18 microns, 
9 mm? /min for finishing operations with a surface finish 
of about 5 microns, and 2 mm*/min for superfinishing 
operations with a surface finish of about 2 microns. 

The high rates of metal removal produced by both 
*““Seleromat™ machines necessitate a copious supply of 
clean dielectric fluid to ensure a good surface finish on 
the work. For this purpose, a special separate filtration 
unit (Fig. 3) is used, providing mechanical filtration of the 
fluid at a rate of 11 gph, and capable of removing 
particles down to | micron in size. The unit incorporates 
two pumps, one for scavenging from the machine and the 
other for returning clean dielectric fluid to the work-table, 
and basically comprises nineteen cylindrical elements 
built up from paper discs, the fluid entering the elements 
from the exterior and depositing solids on the edges of 
the packed discs. 

The “Seleromic’’ machine (Fig. 4) is the smallest in 
the range and is a bench-mounted unit of compact design, 
with many of the features of the “Seleromat’’ machines 
and possessing a number of refinements not usually 
found in machines of comparable size. A special spark- 
generator unit with an integral control panel has been 
designed for use with the ““Seleromic”’ machine. 
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Beaver pre-loaded ball screws, up to 95 efficient, 
operate at—52°C to over 400°C with no backlash 


Bristol Siddeley Engines Limited produce Beaver* pre 
loaded ball screws. These ball screws achieve a minimum 
efficiency of 90°, and they can operate within a tempera 
ture range of —52°C to 400°C without lubrication, and 
up to 170°C when lubricated. 

Machined and ground to the highest standards of pre 
cision engineering Beaver pre-loaded ball screws greatly 
increase transmission efficiency. They reduce the power 
required for actuation by as much as 80%, when con 
verting rotary drive into linear output or force input 
into torque output. By eliminating backlash, with pre 
loading, they give precise control over very small incre 
ments of motion and a high response frequency. And 
when compared to conventional screw mechanisms, 
they provide a predictable operating life which is much 
longer, require much less maintenance and give more 
trouble free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis 
of each specification. And each unit is specially designed 
for its particular application. Beaver ball screws are 
made automatically reversible or with controlled 
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“no-back,”’ with multiple or single circuits. Beaver 


pre-loaded ball screws have been proved as the most 
efficient method of converting rotary into linear thrust 
in over 2,700 engineering applications in many branches 
of industry. They have been designed already with rated 
operating load capacities of 370,000 Ib (825,000) Ib 
maximum static load) but the maximum potential 
operating load is, in most cases, limited only by the 
requirement, 

Bristo! Siddeley Beaver bal! splines have 

been developed to eliminate the disadvantages 

of conventional splines. The designs are very 


high torsional and bending loads are imposed 
during linear movement. 


e 
| effective in minimising friction, particularly when 
a 


*Com plete technical and manufacturing co operation urth 


Beaver Precision Products Inc, Detroit. 


For further information please write to 

J. B. STARKY, SALES MANAGER (BALL SCREWS AND 
SPLINES), BRISTOL SIDDELEY ENGINES LIMITED 
PO BOX 17, COVENTRY, ENGLAND 


BRISTOL SIDDELEY ENGINES LIMITED 
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The Structure of Scale and the Mechanism of Scale Formation during the Heating of Steel 


WITH a view to obtaining more knowledge about the 
scaling of steel under various heating conditions, an 
investigation has been initiated in Sweden. Among 
other questions to be answered are those connected with 
the different behaviour of scale in sometimes loosening 
easily and sometimes adhering firmly to the surtace of 
the steel, and also with the occasional appearance of 
blisters on the scale. In addition, there is the question as to 
why the appearance and adherence of scale differs when 
electrically heated and fuel-heated furnaces are used, as 
well as the possibility of some relationship between the 
formation of scale and the decarburization of the steel. 
In this paper, some observations made during a 
number of preliminary cxperiments and tests are 
reported, as well as some conclusions about the scaling 
process. Most of the experiments were made with an 
air atmosphere in an electric furnace. The materials 
tested were electrolytic iron and three plain carbon steels, 
one of them unkilled, with 0-1°, carbon, and the other 
two silicon-killed, with 0-2 and 0-7°, carbon respectively 
The temperature varied between 1000° and 1300°C. 
There were great differences in the appearance of the 
scale and in its macroscopic structure at room tempera- 
ture after heating in air and cooling in nitrogen between 
the tests with pure iron and those with the three carbon 
steels. The iron gives a scale which mainly has an even 
and smooth surface and forms compact plates that easily 
loosen from the steel body. The carbon steels form scale 
with blisters, which may be more or less developed, and 
which are brittle and flake off easily. If a hole has been 
bored in the testpiece, the thickness of the scale will 


By S. Mopin and E. THOLANDER 


From Jernkontorets Annaler, Sweden, 
Vol. 144, No. 11, 1960, 
pp. 813-833, 11 illustrations. 


decrease greatly towards the bottom of the hole because 
the gas circulation and the oxygen supply in the hole are 
reduced. After heating in an oil-heated furnace, the 
scale shows a quite different surface, which sometimes 
looks sparkling and crystallized and sometimes looks 
shining and nearly smooth. This phenomenon will be 
investigated later on. 

During heating in air, the authors found that the 
surface of the testpiece reached a temperature that might 
be 60° to 80°C higher than that of the internal furnace 
wall. It was also observed that, during the heating 
period, blisters appeared on testpieces of carbon steel 
at 800° or 900°C. 

In this paper, a hypothesis about the mechanism of 
scale formation is advanced, according to which the 
formation of blisters is considered to be dependent on 
the gas pressure of the carbon monoxide produced by the 
reaction with oxygen of the carbon liberated when the 
iron of the steel is oxidized. This gas pressure is thought 
to cause a plastic deformation of the FeO layer in the 
scale, this layer being soft at a relatively low temperature 
Furthermore, the thin film of a molten silicate compo- 
nent, discovered by Modin, is thought to cause heavy 
erosion of the steel surface between the blisters, as already 
described in the literature, and the great adherence of the 
scale to the steel surface in such spots 


The Fundamentals of Weld Behaviour under Hindered Contraction 


IN the fusion-welding of engineering structures, the 
hindered solid contraction of cooling welds inevitably 
results in stresses and distortions, their magnitudes 
depending on the geometric, material, and thermal 
characteristics of the system. The over-all pattern depends 
on an exceedingly complex interplay of plastic and 
elastic deflections, solid-state transformations, and 
transient heat flow, the details of which are but vaguely 
understood. Much experimental and analytical work 
is therefore needed to obtain a systematic comprehension 
of the physical and metallurgical behaviours involved, 
especially where weld cracking is concerned, and it is 
essential to gain experimental information during the 
formative period, immediately following welding, on the 
way in which temperature, stresses, and strains change 
simultaneously. 

In this paper, it is shown that, in hindered-contraction 
test welds, the development of self-imposed loads 
depends systematically on the geometry and stiffness of 
restraint, the strength and hardenability of the filler and 
plate, and the arc-energy input. In the presence of a 
transverse bending moment, the factors which favour 
high restraint stresses also promote cracking, but cracking 
will not occur without the bending moment. Significant 
mechanical effects, such as an increase of load or the 
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initiation of cracking, often take place long after the weld 
has cooled to room temperature 

The conclusions derived from the investigation 
described in this paper can be summarized as follows: 

(1) A weld which cools under conditions of hindered 
contraction develops transverse loads at a rate which 
decreases with time, in conformity with the rate of heat 
transfer from the plate to the environment. 

(2) The separating force which accompanies hindered 
contraction generally increases with the strength and/or 
hardenability of the filler and plate materials. 

(3) With hardenable materials, over the range studied, 
separating force increases with decreasing arc-energy 
input, despite the fact that total contraction decreases 
and fusion zones become smaller in cross-section. This 
is Opposite to the behaviour expected with mild steel 

(4) Factors which increase separating force usually 
favour the initiation of cracking or decrease the time 
required for cracking. 
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(5) Transverse bending (tearing) moments appear 
prerequisite to cracking. Pure lateral restraint, even if 
very severe, does not induce cracking. 

(6) Preheat reduces the incidence of cracking and 


An Experimental Investigation into the Painting 


As the welding of steel structures comes into increasing 
prominence, so does the problem of getting the best 
possible corrosion protection for the welds. Frequently 
the paint covering a welded area will fail while the 
remainder of the paint is still in excellent condition. 
Adhering weld deposits are among the main causes of 
paint failure. Welding-rod coatings are divided generally 
into flux coatings (sodium and calcium compounds), slag 
coatings (mainly silica and silicates), and mixed organic 
and inorganic types. Slag forms across the surface of the 
molten metal and presents a protective shield against 
oxidation. Constituents are added to the coating to 
stabilize the arc. It is apparent, of course, that, although 
these coatings and fluxes may form undesirable products 
on the surface of the weld from the point of view of 
corrosion and painting, their inclusion in a welding 
process is necessary to ensure desirable characteristics in 
the weld metal. 

Because of the importance of the problem and the 
dearth of practical information on the subject, a study 
of this problem was undertaken three years ago, and 
this paper constitutes a report of the research committee 
on the subject. In order to determine the most important 
factors in painting over welds, a series of preliminary 
accelerated tests was conducted to decide on the 
electrode types to be used, pre-weld and post-weld 
treatments, and the design of the test specimen. The 
experimental study involved the use of about 1150 welded, 


increases the time delay associated with cracking. 
Preheat also reduces dilatometric inversion, which is 
observed immediately after welding and which relates to 
solid-state transformations brought about by cooling. 


of Welds for Protection against Corrosion 


By J. D. KEANE and J. BiGos 


From Corrosion, U.S.A.., 
Vol. 16, No. 12, December 1960, 
pp. 93-99, 4 illustrations. 


treated, and painted test specimens, exposed to determine 
methods of obtaining improved paint performance over 
the weld areas of steel structures. During 30 months 
exposure in an industrial atmosphere, the performance 
of primers and primer-topcoat systems was observed on 
various types of welds which had been given various 
surface preparations and pre-treatments before being 
painted. 

It has been found that residues caused by the electrode 
coating should be removed from the weld area, preferably 
by blast cleaning, before painting. When this is not 
possible, several types of pretreatments, such as washing 
with dilute chromic or phosphoric acid, followed by a 
rinse, were helpful. Surprisingly, scrubbing the weld 
area with plain water was also very effective. The 
method of paint application had no effect, and there were 
only relatively small differences in the performance of 
various commonly used primers during the test period. 
Some types of welds were more easily painted than 
others, particularly those which had a minimum of 
alkaline deposit left by the electrode coating. Smooth- 
ness of bead and metallurgical factors appeared to be of 
minor importance. 


Cavitation in Centrifugal Pumps with Liquids other than Water 


THe boiling of a liquid during cavitation depends on 
its pressure, temperature, latent heat of vaporization, 
and specific heat. During cavitation conditions, damage 
to the pump performance (head-capacity and efficiency) 
is caused by the appearance and disappearance of vapour 
cavities in the low-pressure zone which disrupt the 
dynamic conditions existing during normal pump 
operation when the flow is all-liquid. To make boiling 
possible, the latent heat of vaporization must be derived 
from the liquid flow, and this necessary flow of heat from 
the liquid can only take place when the liquid temperature 
is above that corresponding to the saturation temperature 
at the prevailing pressure in the low-pressure cavitation 
zone; in other words, the pressure in the cavitation region 
must fall below the saturation pressure corresponding to 
the liquid temperature. 

The extent of damage to the head-capacity character- 
istics of a pump depends upon the amount of liquid 
vaporized and the specific volume of the vapour at the 
existing pressure in the cavitation zone. The effect of 
liquid properties on cavitation is easier to observe by 
comparing the performance of the same pump, at a given 
speed, handling different liquids. In this way identical 
dynamic conditions are assured inside the impeller 
passages. De-aerated water is the most convenient 
medium for such studies, as it is available in a pure state 
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and provides a very wide range of variation of physical 
properties, which are accurately known. The object of 
this paper is therefore to collect all available test data 
on the cavitation of liquids other than water and to 
develop a method by which these data can be applied to 
the conditions different from those of the pumps tested. 

Deductions derived from tests with water have been 
corroborated with other liquids, e.g., butane and Freon 
11, and have confirmed that, disregarding the effect of 
viscosity, the head-capacity characteristic of a centrifugal 
pump when it is not affected by cavitation is independent 
of the properties of the fluid, irrespective of whether it is a 
liquid, a vapour, or a gas. In this paper, the conditions 
leading to the cavitation of liquids other than water are 
examined. The concept of the thermal cavitation criterion 
is considered in the light of new test data on hot water and 
other liquids, and its utility for determining corrections of 
nett positive suction-head values is demonstrated; also, 
the effect of suction specific speed on these corrections is 
tentatively established. It should be noted that, if 
cavitation is to be avoided, or kept at the point of 
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does the effluent flow 


No magic wand can disperse the effluent of a factory or works; yet the necessity 
for control, if our rivers and lakes are to be kept clean, is obvious. 


The first essential is measurement and an accurate record. The Arkon liquid 
flow recorder measures, and records the flow, 
corrosive to the merely noxious. The 


of any effluent from the 


recorder is simple, accurate, easy to 
maintain and is very low priced 


MORE ABOUT ARKON RECORDERS IN PAMPHLET AE.24. 
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incipience, all liquids require exactly the same nett 
positive suction head under the same operating conditions. 
If, however, conditions of limited or controlled cavitation 


are such as to produce the same measurable effect of 


Plane-Strain Theories of Drawing 


A complete theory of the mechanics of a drawing process 
would predict the stresses and deformation throughout 
the deforming region in the die channel, from which the 
distribution of normal pressure and frictional forces on 
the die, and the drawing load, could be deduced. Such a 
theory, to be of practical use, must take account of the 
work-hardening of the metal during drawing. No such 
complete theory exists for any drawing process. The 
most complete theories which exist at present are for 
drawing under conditions of plane strain, this condition 
being closely approximated when drawing a wide sheet 
through a die. If the width of the sheet is large, compared 
with its initial thickness and the length of the die channel, 
the non-deforming material before and after the die 
prevents lateral expansion, except near the edges. 

The aim of this paper is to review existing plane-strain 
theories of drawing and to extend them in certain 
respects, in order to predict the drawing load and the 
forces on the die, while allowing simultaneously for 
friction, hardening, and the fact that deformation is 
non-uniform through the thickness. This extension of 
the theory is completely achieved only for drawing through 
a wedge-shaped die. The same methods can in principle 
be used for any shape of die, but mathematical difficulties 
at present preclude analytical solutions. Existing theories 
are of two main types, i.e., (1) detailed slip-line field 
solutions for wedge-shaped dies, which take account of 


cavitation, a reduction in the value of the nett positive 
suction head below that of cold water is possible in the 
case of certain liquids, if suitable cavitation-resistant 
materials are used in the impellers. 


By A. P. GREEN 
From an advance copy of a paper received from 
The Institution of Mechanical Engineers, London, 
December 1960, 16 pages, 10 illustrations. 


friction and non-uniform deformation, but not hardening, 
and (2) solutions based on arbitrary approximations 
which, in effect, neglect the fact that the deformation is 
not uniform. Hardening is not allowed for in these 
solutions, though the authors indicate in principle how 
this can be done. The two kinds of theory are compared 
in this paper, one of the approximate theories being 
reasonably accurate in predicting the distribution of 
pressure on the die, and the effect of friction on the 
drawing load. 

A new approximate method is proposed to allow 
simultaneously for work-hardening, friction, and redun- 
dant work in calculating die pressures and drawing loads. 
Redundant work is allowed for by suitably modifying 
the stress-strain curve of the metal. Formulae are 
derived for drawing through a wedge-shaped die, using 
analytical approximations for the stress-strain curve 
Similar formulae have not yet been found for dies with a 
cylindrical profile. In addition, the possible errors 
involved in calculating a mean coefficient of friction from 
the measurement of forces acting on each half of a 
wedge-shaped die are analysed. 


Pulsation-Damping Systems for Large Reciprocating Compressors and Free-Piston Gas Generators 


THE pulsation problems inherent in installations compris- 
ing large and relatively slow-speed reciprocating com- 
pressors or engines, both on the induction and delivery 
side, have been recognized for many years. The problem 
of pulsating flow has recently become particularly acute 
with the large-scale introduction of free-piston gas 
generators, which, because of their unique mode of opera- 
tion and the fact that they are usually installed in groups 
drawing from a common air manifold and delivering to a 
common exhaust duct, are particularly sensitive to such 
pulsations. 

This paper is concerned exclusively with intake 
systems which usually consist of two distinct elements, 
i.e., the individual damping system for each gas generator 
and a common ducting system for the entire group of gas 
generators, from which the individual damping systems 
draw their air supply. The individual damping systems 
take the form of one or two large smoothing chambers or 
damping capacities connected by Venturi-shaped ducts to 
each other (when two chambers are used) and to the 
common ducting system, the gas generators drawing air 
from these smoothing chambers through pipes which may 
be arranged to give some ram effect with a resultant 
improved volumetric efficiency. The object of the 
individual damping systems is to ensure that the magni- 
tude of the pulsations reaching the common ducting 
system is sufficiently low to prevent harmful pulsations 
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which could cause damage to air filters, or even to 
property in the vicinity, particularly if resonances are 
excited in the common ducting system. 

The paper is concerned solely with the method of 
analysis applicable to the individual damping systems, 
not with the external ducting system, which should 
present no difficulties if the individual systems are 
properly designed. The method of analysis is based on 
mechanical vibration theory, the governing equations for 
the damping systems—conveniently referred to as acoustic 
systems—being identical with those of better-known 
mechanical systems. The equivalent electrical systems 
are given in an appendix, with a view to facilitating the 
analysis of damping systems with the aid of analogue 
computers. The objects of the analysis are to put the 
design of such damping systems on a sound theoretical 
basis and to facilitate the calculation of optimum 
dimensions, given permissible pressure drop and pulsation 
amplitude outside the system, as well as the form of the 
suction pulse of the gas generator. The latter is most 
conveniently represented as a harmonic series using 
Fourier analysis. 
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New Materials, 


Processes, and Equipment 


High-Temperature Vacuum Furnace 
for Laboratories 


A new high-temperature vacuum furnace announced 
by Goulding & Partners (Consultant Engineers) Ltd., of 
London, W.3, is designed for advanced research and 
pilot-plant development and is constructed as a series of 
unit assemblies, thus facilitating servicing or subsequent 
modifications in the laboratory. Temperatures in the 
region of 1500°C can be attained and accurately con- 
trolled, and vacua in the region of 10-5 mm Hg at 
1000°C are obtained by means of standard backing and 
diffusion pumps, the backing pump being isolated to 
minimize vibration. 


A special feature of the furnace is the use of a special 
resistance-heating assembly comprising helical tungsten 
elements freely supported from two suitably spaced ring 
formers, the shape and size of which can be adjusted to 
accommodate individual requirements. The use of 
ceramic formers has been avoided, thereby obviating the 
possibility of contamination. The hot zone provides a 
chamber in which brazing, sintering, melting, and out- 
gassing experiments can be conducted under a vacuum, 
heat losses being reduced to a minimum by means of a 
number of circumferential and end radiation-shields. 
The water-cooled furnace case is constructed of stainless 
steel, and the outer surfaces of the furnace are panelled 
in stove-enamelled sheet steel. A manually controlled 
variable transformer enables power requirements to be 
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adjusted to suit the characteristics of the elements. When 
stable conditions have been attained, the desired tem- 
perature can then be controlled accurately and auto- 
matically by means of a thermocouple, in conjunction 
with a suitable recording or controlling instrument and a 
mercury relay. 


Automatic Lubricant Injectors for 
Diecasting Machines 


Operating from a compressed-air supply of from 60 
to 150 psi, a new automatic lubricant injector introduced 
by the Foundry & Metallurgical Co. Ltd., of Weybridge, 
Surrey, is designed to solve the problem of plunger 
lubrication in pressure diecasting machines, in which the 
use of heavy lubricants is generally considered essential. 
Injection is made after every cast to ensure consistent, 
but not excessive, lubrication, with an efficiency that 
results in a marked economy of lubricant and a reduction 
in wear of both the plunger and sleeve. 

The injector, which can be fitted to existing installa- 
tions, is a two-stage unit capable of dispensing heavy 
graphite-containing compounds. The first stage draws 
the lubricant from a supply tank and pumps it to the 
second stage at a pressure of about 200 psi, whence it is 
pumped at pressures up to 1500 psi in amounts which 
can be varied from 0-045 cu in. to less than 0-005 cu in. 
by means of steel distance-pieces which limit the intake 
of lubricant. The pumping system has a fully scavenging 
action which ensures that the right measure is invariably 
delivered and that build-up within the system is 
prevented. 


High-Capacity Diecasting Machine 

Specially designed to meet the demand for a large 
machine capable of producing diecastings up to 60 Ib in 
weight, the new Model H-1200 diecasting machine 
announced by Bihler Brothers, of Uzwil, Switzerland, 
has a locking force of 1200 tons and incorporates a 
special self-compensating die-locking mechanism de- 
veloped by the company. This mechanism is a combina- 
tion of a hydraulic and toggle-and-wedge die-lock, and 
therefore combines the well-known advantages of both 
of these systems. The wedges used in the die-lock act 
merely as locking elements and, as they do not shift under 
pressure, safe operation, without the risk of scored 
wedges, is ensured. Setting and retraction of the wedges 
take place only after the application of hydraulic pressure 
directly on the die, so that the wedges, during their 
motion in either direction, are completely relieved of any 
load. These wedges are capable of compensating a 
die-height adjustment of approximately ¢ in. 

Among other advantages of the Bihler clamping 
system, it may be mentioned that accurate die-height 
adjustment is not necessary when setting up new dies, all 
that is required being a rough adjustment, effected 
hydraulically, without having to adjust the tie-bar nuts. 
Furthermore, adjustment of the die height because of heat 
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Do you wait for hot water on a cold Monday morning ? 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 


How would you raise the temperature of a spray 
very gradually from cold to 120 degrees ? 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 


Do you use cold water when you would like to use hot ? 


When vegetables are cleaned for canning they are 
washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 





These are specific examples. Your use of 
Leonard Thermostatic Steam Water Heaters will probably 
be different. Write for help. (Our folder H/24) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham. Telephone 56317 
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expansion of the die is automatic, while uniform die- 
closing conditions result in less flash and close casting 
tolerances. The clamping pressure of the dies is easily 
adjustable by the simple setting of a control-valve, 
and the long opening stroke makes it possible to produce 
deep castings and to facilitate die attendance, die stroke 
being adjustable by means of a limit-switch. The upper 
tie-bars can be pulled out and pushed back hydraulically 
in order to simplify the mounting of bulky dies. Die 
movement can be interrupted at any position by means 
of an emergency stop-switch. 

The machine can provide very high injection speeds 
for the production of thin-walled castings, with infinitely 
variable, very high injection forces (70 to 110 tons 
maximum), regardless of plunger diameter. The injection 
system provides a slow initial speed, followed by very 
high speed and a high final pressure or squeeze, pressures 
and speeds being independently adjustable. The built-in 
hydraulic ejector, with a force of 50 tons, has an adjust- 
able stroke. Control of the machine can be effected 
manually or automatically by presetting the machine to 
any desired sequence of operation. Up to 13 cycling 
programmes are possible, all movements during auto- 
matic cycling being interlocked. 


Miniature High-Precision 
Servo-Accelerometers 


With all the electronic, electrical, and mechanical 
elements of a closed-loop force-balance system contained 
in a hermetically sealed cylinder of only 2 in. in length 
and | in. in diameter, the new Model 302 servo-accelero- 
meters introduced by the Kistler Instrument Corporation, 
of North Tonawanda, N.Y., have an output of 0-2 mA/g 
delivered over a range of +20g for the standard models 
(or + 100g for special models), with a linearity and null 
stability exceeding 0-001 zg. The high-level, low-impedance 
d.c. output signal can be connected directly to telemeter- 
ing equipment, recorders, integrators, or other circuitry 
without the need for intermediate amplifiers, demodula- 
tion, or impedance matching. 

Although specifically designed for inertial guidance 
equipment in missiles and aircraft, these servo-accelero- 
meters can also be used effectively as remote-indicating 
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electronic levels = or 
attitude indicators. In 
addition, their stability 
and accuracy’ permit 
their use as laboratory 
standards for the calibra- 
tion of other accelero- 
meters, while their 
simplicity, reliability, 
and rugged construction 
make them specially suit- 
able for applications in 
which the most severe 
environmental condi- 
tions are likely to be 
encountered. 

With the case earthed, 
only two electrical con- 
nections are required, 
i.e., a low-voltage d.c. 
power input and a high- 
levelsignal output( + 5V). 
Sensitivity to angular 

and cross-axis accelerations and to zero shift caused by 
temperature effects are eliminated by means of a special, 
non-pendulous tangential arm suspension supporting the 
sensing element. A very tight servo-loop results in a high 
natural frequency (600 cps) and an extremely small (less 
than 0-001 in.) total displacement of the seismic mass, 
making the output independent of ageing and tempera- 
ture effects in the electronic components used. If 
desired, the output signal can be electrically isolated 
from the earthed case and the signal return circuit 
completed through a third connection. The load resistor 
can be selected to provide any desired voltage-output 
sensitivity, and the electronics can readily be adapted to 
pulse-constraint circuitry. 


Spindle-Nose Collet Chucks 


A new type of collet chuck, designated the Model 91 
spindle-nose collet chuck, has been developed by The 
Jacobs Manufacturing Company, of West Hartford, 
Connecticut, and is stated to possess several advantages 
over conventional collet equipment. Thus, for instance, 
it has from two to four times the gripping power of 
existing split-steel collet equipment, while its compact 
design permits chucking close to the spindle nose, 
providing a saving of from 1 to 14 in., compared with 
steel collet chucks. In addition, the new chuck, with its 
set of eleven collets, can chuck any bar between ;, and 
12 in. and permits the use of the full diameter of the hole 
of the spindle, thereby increasing accuracy and the bar 
capacity of the lathe. 

When the chuck is in the closed position, it is 
positively locked to the spindle and cannot open when the 
lathe is quickly stopped or reversed. Also, the chuck is 
fitted with long parallel jaws with long bearing surfaces, 
thus distributing the grip equally throughout the collet 
and avoiding concentration at the nose, as distinct from 
steel collets when closed down below nominal size. In 
fact, this extra-long bearing surface of all the collet jaws 
(from 50 to 70°%% longer than those of steel collets) always 
remains parallel to the work and is in full contact through- 
out the j-in. range of each collet. It should also be noted 
that the collet jaws are mounted in a special synthetic 
rubber which is not affected by heat, coolants, or cutting 
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WITH SALT 


The TUFNOL and stainless steel sleeves 
illustrated have each given 9 months service 
rotating at 1465 r.p.m. keyed to the shaft of 
a tidal river water pump at theC.E.G.B. Stella 
North Power Station, Lemington-on-Tyne. 


The TUFNOL sleeve (bottom illustration) 
shows no sign of corrosion or mechanical 
breakdown. Indeed the next pair of TUFNOL 
sleeves fitted were in use for over 12 months 
without having to strip the pump for 
examination. Furthermore, no tightening up 
on the packing gland was required whereas 
this had to be done every week with the 
stainless steel sleeve. 


Why not ask for an engineer to come and talk 
TUFNOL with you ? 


TUFNOL 


(REGD. TRADE MARK) 
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compounds and which is mechanically locked to the 
jaws, so that, in addition to never losing its flexibility, it 
cannot separate from the jaws. 

The handwheel is made of solid aluminium alloy and 
the forged alloy-steel body is hardened and ground. 
The chuck body, which takes most of the wear, is also 
made of a forged alloy-steel and its simple construction 
makes it easy to dismantle and assemble. The work can 
be tightened and loosened in the chuck very easily, by 
means of a special impact mechanism which locks the 
work in place or frees it with a few sharp impacts 
administered by quick rotation of the handwheel. The 
locking pin attached to the lock ring passes through the 
handwheel assembly and seats in the body, so that the 


chuck is positively locked during operation. Nevertheless, 
despite the very tight grip of the collet, it will not mar the 
surface of the part being chucked. 


Flush-Fronted Heavy-Duty 
Air-Break Switchgear 


To meet the demand for flush-fronted switchgear for 
use where heavy-duty conditions prevail and where space 
is limited, George Ellison Ltd., of Perry Barr, Birming- 
ham 22B, have introduced a new range of compact air- 
break switchgear for voltages up to 660 V and with 
current-carrying capacities of 800 and 1600 A. These 
units, which are particularly suitable for use with dry- 
type transformers as load-centre or packaged substations, 
basically consist of flush-fronted steel cells in which are 
housed horizontally isolated double-tiered  circuit- 
breakers (or off-load isolators) and a central metering 
panel. The illustration shows a typical unit with an air- 
break circuit-breaker isolated and withdrawn from its 
cell (one arc-chute has been removed to show the 
contacts). 

Closing of a circuit-breaker can be manual, spring- 
assisted, or by means of a solenoid, and any one of these 
methods can be converted to one of the others. Opening 
is effected by a conveniently situated press-button, 
ensuring easy and rapid operation. When closing is 
manual, the detachable handle used can be fitted in 
various positions to give different operating heights. 
The handle can be locked in position to prevent unautho- 
rized operation. For spring-closing, the operation is 
similar to manual but, in one single movement, the 
spring is charged and tripped to give power-closing 
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independent of the operator. For solenoid-closing, the 
solenoid is energized via a contactor to give remote or 
automatic control. The operating mechanism is trip-free 
and is designed for a light tripping load, closing against 
heavy contact pressures to give high breaking speed. Arc 
re-striking is prevented by means of an anti-bounce 
device that ensures instantaneous damping and absorp- 
tion of shock on opening. Indication is made clear by an 
easily seen, positively driven on/off indicator. 

To isolate a breaker, an interlock lever is depressed to 
permit insertion of the operating handle in the appropri- 
ate aperture. When the handle is turned anti-clockwise, 
the breaker slides out on guide-rails to the isolated 
position, and insulating shutters automatically shield 
the live isolator terminals. If the lever is kept fully 
depressed, the breaker can be completely withdrawn for 
examination and maintenance. Only four nuts need be 
slackened to permit complete removal. The isolating 
contacts, silver-plated to give low and stable resistance, 
are of multi-finger design and are independently spring- 
loaded and self-aligning. Ionized gases are effectively 
dispersed by easily detachable arc chutes with splitter 
plates for reducing velocity and effectively extinguishing 
the arc. Efficient ducting to atmosphere considerably 
reduces back pressure across the main contacts. 

Sensitive and easily adjustable protection is provided 
by up to four solenoid-operated, self-resetting, automatic 
releases, conveniently located at the front of each circuit- 
breaker, for accurate over-current and under-voltage 
protection and for shunt trip release. These releases are 
fitted with “Ellison” triple-action, oil-dashpot time-lags, 
easily set to give accurate release at a predetermined 
current and yet to prevent tripping on high transient 
currents. Access for setting is through an aperture in the 
front plate of the breaker. Apart from possessing the 
sensitivity from being direct-acting, the releases are, for 
all normal usage, sufficiently accurate to obviate the 
necessity for expenditure on expensive relays. 


In place of a circuit-breaker, an off-load, block 
carriage-type isolator can be fitted in either the 800- or 
1600-A sizes. Operation is the same as for isolating a 
circuit-breaker, with four auxiliary switches (plus an 
additional set, if required) mounted on the fixed portion 
and operated by the movement of the carriage. 
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How do they roll top 


As section minded people are aware, “top hat”’ 
is just a name for one of our many thousands 
of standard sections. Our motto has always been 


“tell us the shape and we will make it”, so whatever 
Sketch your section for us 


, will quote witl : 
shape a designer requires we can we will quote witbout obligation. 


cold roll it accurately in any quantity or length. 


METAL SECTIONS LTD 


COMPANY 


OLDBURY - BIRMINGHAM Tel: BROadwell 1541 


ss 
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Multi-Speed Gearboxes 


A new multi-speed gearbox, which is believed to be 
capable of replacing the infinitely variable drives used on 
many machines, especially those used in the field of 
materials processing, is announced by Mattersons 
Limited, of Rochdale, Lancs. In this unit, known as the 
“Arithmic” gearbox, all speeds are in arithmetical 
progression and can be arranged for 21 speeds with a 
2: 1 range, or 24 speeds with a 24: 1 range, selection of 
ratios being effected by a lever control. Used in conjunc- 
tion with an additional change-speed gearbox, the range 
of useful speeds obtainable can be multiplied, one 
regular combination giving 84 speeds in an 8 : | range. 





Unlike infinitely variable speed drives, the ““Arithmic” 
gearbox provides positive equal step settings which can 
be exactly repeated, another advantage being its resistance 
to shock loads. Two sizes are at present in production, 
respectively rated at 10 and 30 hp at a nominal input 
speed of 1000 rpm. Standard reversing gearboxes, with 
shaft heights and centres to match the ““Arithmic” boxes, 
are also available, these reversing units including ratios 
from 1:1 to 3:1, and also electrical interlocks in the 
change-lever. 


Flexible Magnetic Strip 


The latest addition to the range of permanent-magnet 
materials produced by James Neill & Co. (Sheffield) Ltd., 
of Sheffield 11, is their “Eclipse” flexible magnetic 
strip, which is a semi-flexible plastic material impregnated 
with magnetic powder. Magnetism is absolutely per- 
manent, and the material can be cut with a knife and 
drilled without affecting its magnetic properties. The 
strip, which has the appearance of cab-tyre cable, has a 
section of approximately 0-31 = 0-17 in., one of the 
wider flat faces being provided with a small groove. This 
face provides the maximum magnetic pull, which is 
proportional to the length of the strip and is improved 
by cementing it to a rigid backing, so as to prevent 
peeling. Magnetic pull also depends on the gap, e.g., 
paint, plating, etc., between the part held and the surface 
of the strip, approximate values of magnetic pull ranging 
from about 2} Ib per foot length with a zero gap to about 
14 Ib per foot length with a gap of 0-015 in. The weight 
of the material is about 14 Ib per foot length. 

The material can readily be divided into magnets of 
any desired length by scoring across its width with a 
sharp knife and breaking it at the cut. The strip is 
flexible enough to be bent into a circle of 3 in. diameter 
at room temperature without breaking, but is more 
flexible when warmed and will retain this shape when cold. 
Overheating destroys the plastic binder before it has any 
permanent effect on magnetic properties. The strip is 
supplied, ready magnetized, in cartons containing 12-ft 
lengths. If the strip is accidentally broken in the wrong 
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place when pulled out of the carton for cutting, the ends 
can be butted together when mounting without affecting 
magnetic properties. 

Many applications are possible, among which may be 
mentioned the use of the strip for magnetic closures for 
metal doors, including refrigerators, and for retaining the 
covers or lids of metal boxes, for magnetic work-holding 
in light conveyor systems, and for such electrical applica- 
tions as cathode-ray tube correctors, magnetic blow-outs, 
and insulators for permanent magnets. In addition, the 
strip can be used in such applications as locating and 
holding paper on photographic enlargers, as a masking 
for paint sprayers, for the attachment of price or other 
tickets, and even as French-curves on drawing-boards, as 
shown in the illustration. 


Plain Plug and Reversible-Pin Gauges 


Manufactured to conventional taper-lock, tri-lock, 
and reversible-pin designs, a range of gauges introduced 
by Apwar Limited, of Richmond, Surrey, is claimed to 
have consistent adherence to rigid technical standards in 
respect of sizing, finish, and hardening, (surface finish, for 
example, is maintained to within 1 micro-inch). 

An interesting innovation is based on the psycho- 
logical discovery that a pleasing colour combination is 
likely to result in minimum misuse, with a consequent 
increase in effective life under practical conditions. For 
this reason, an attractive oxidized blue colour has been 
adopted as the standard finish for taper-lock and tri-lock 
handles, all of which are made of a lightweight alu- 
minium alloy. Should, however, customers wish to 
adhere to established code systems, normal black 
handles, or other specified colours, can be supplied on 
request. The plain plug gauges in the range can be pro- 
vided optionally with hard-chrome, nitralloy, or piloted 
gauging members. 


Slide-Rule for Pipe Weights and 
Strengths 


Designed by Mr. I. Alexander of Intercontinental 
Enterprises and produced by Blundell Rules Ltd., of 
Weymouth, Dorset, a special-purpose slide-rule is 
intended to provide accurately and rapidly the answers 
to three commonly recurring sets of calculations in 
connection with pipe weights and strengths, thereby 
reducing to a matter of seconds the considerable time 
normally required for such calculations. 

One operation gives the weight of steel, cast or spun 
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Select your 
SJ olatale rs 


No. 1217 

One gross 
Assorted Springs 
42/- 





That spring you want... in 
a hurry . . . where is it? 
Pick what you want, when 
you want it, from TERRY’S 
BoxEs OF ASSORTED SPRINGS 


No. 1200 Ne. 760 Ne. 98A our fine range of small 
Three dozen Assorted Light | Three dozen Assorted Light | Three dozen Assorted 1” to 4” boxed assortments of 
Expansion Springs, suitable for | Compression Springs. 1” to 4” long, [ long, 4” to }” diam., 19G to 7 
carburettor control, etc. 14, 22 to 18 S.W.G., }” to 3” diam. 7/6, f 15G. 6/6. experimental springs. We 
can show you only a few 
from the range here. Send a 
postcard for our full list— 
and if ever you're stuck 
with a spring problem send 
it along to our Research 

Ne. 757 . Ne. 758 Department—they’ll gladly 
Extra Light Compression, 1 No. 753 | Fine Expansion Springs. 1 help you out. 
gross Assorted, "to &%“diam., | Three dozen Assorted Light § gross Assorted 4” to 3” diam., 


}” to 2}" long, 27 to 19 S.W.G. | Expansion }” to 4” diam., 2” to 6” [| 4” to 2” long, 27 to 20 S.W.G. 
18/-. long, 22 to 18 S.W.G. 477. 18/-. 


Have you a Presswork problem? y 
If so, the help of our Design Staff is yours for the asking. 
for SPRINGS 


HERBERT TERRY 
& SONS LTD. 


Redditch, Worcs. 







































Really interested in Springs? | Cut Production Costs with Terry’s | Looking for good Hose Clips? (Makers of Quality Springs, 
“Spring Design and Calcula- | Wire CIRCLIPS. We can supply § Send for a Sample of Terry’s Wireforms and Presswork for 
tions” 10th Edition tells all— | immediately from stock — from § Security Worm Drive Hose er 100 years.) 

post free 12/6. $" to #. ‘| Clip and price list. over years. HTBIC 
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iron, aluminium, bronze, copper, or lead pipes when 


their diameter and thickness are known. A second 
operation makes it possible to determine the value of 
either the bursting, test, or working pressure, the yield 
or stress point of the material required, or the outside 
diameter or thickness of any metal pipe when the other 
three values are known. Finally, a set of scales gives the 
relative carrying capacities of pipes of different internal 
diameters. The slide-rule can also be used for straight- 
forward price calculations. 


Electromagnetic Vibrators 


Based on the concept that a reversal of the ratio of 
static weight to fixed weight should result in a consider- 
able increase in the efficiency of electromagnetic vibrators, 
the new range of vibrators announced by Magco Ltd., of 
Portchester, Hants., utilizes a comparatively light 
bottom unit for carrying the armature, while the upper 
moving unit consists of a casting on which are carried the 
laminations and coil. Thus, for example, as distinct 
from a conventional type of electromagnetic vibrator 
weighing, say, 75 lb, with a moving top unit weighing 
25 Ib, the new vibrator would use a moving top unit 
weighing 50 lb. In effect, this is the equivalent of turning 
the vibrator upside-down, and it is claimed that the 
result is a vibrator of much higher efficiency, and that a 
considerable saving in manufacturing costs has been 
achieved, owing to the repetitive method of production 
now possible. 





These new vibrators are available in a wide range of 
sizes, three of which are shown in the illustration. The 
smaller versions operate twice per cycle, giving 6000 
vibrations per minute on a 50-cps supply, or 7200 vpm 
on a 60-cps supply. The larger models operate on a 
half-wave system, giving 3000 vpm on a 50-cps supply, or 
3600 vpm on a 60-cps supply. The amplitude at these 
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lower frequencies is much higher, thus resulting in a 
more efficient vibrator. As there are no wearing parts, 
the need for lubrication does not arise, making these 
vibrators eminently suitable for use in the food and 
pharmaceutical industries. Watertight covers and (in 
most sizes) flameproof covers and their associated 
flameproof control-gear can also be supplied. 


Residual-Chlorine Recorder 


Developed to fill the requirement for a strongly 
built and accurate unit requiring very little maintenance, 
the BM residual-chlorine recorder, recently introduced 
by The Paterson Engineering Co. Ltd., of London, W.C.2, 
utilizes a special bi-metallic cell principle, rendering its 
design far less complicated than that of instruments 
which use colorimetric measurements. 

The equipment uses 
a small perspex con- 
stant-head chamber of 
orthodox overflow type, 
in which the sample 
water is received and 
measured. As the water 
passes by gravity from 
this chamber through 
the instrument, only a 
sufficient head to deliver 
the water to the cham- 
ber is required, the in- 
coming supply being 
controlled by a small 
valve manipulated from 
the front of the cabinet, 
where the flow is visible 
at alltimes. The water 
then passes to a larger 
mixing chamber, also — 
of perspex, in which it is thoroughly mixed with a reagent 
by a swirling action. The reagent used is a simple buffer 
solution to which is added a small percentage of a specially 
developed compound, known as BM 18, which prevents the 
formation of mould growth without affecting the chlorine 
residual. The solution is fed by gravity on a constant- 
head principle through special drip-valves from a vessel 
having sufficient capacity for an eight-day supply. The 
reagent-treated sample water then passes to the specially 
designed BM cell, where the chlorine is measured by two 
electrodes of ample area which produce current pro- 
portionately to the chlorine concentration. 

A special feature of the operation of this cell is the 
continuous automatic cleaning of the electrodes, this 
being achieved by means of the sweeping action of a mild 
abrasive which keeps the electrode surfaces polished. 
The cleaning medium is retained in full in the unit. Two 
wire-wound drums with metallic brushes deliver the output 
from the electrodes, without the necessity for amplifica- 
tion, to an electronic indicator and a recorder which 
incorporates a highly sensitive circuit. A circular chart, 
calibrated from zero to 1 ppm, provides a seven-day 
record and a sweep-type pointer gives a rapid visual 
indication on a large scale. Adjustable contacts are 
fitted which operate warning lights when predetermined 
high- or low-level residuals are reached. Audible alarms 
and auxiliary relays can be similarly operated. In cases 
where a reading of the total chlorine, as well as the free 
chlorine, is required, a second reagent vessel is fitted and 
a solution of potassium iodide is used in addition. 
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MAGHINED IN 45 SECONDS 


This 12-spindle No. 10 Ryder Verticalauto 
produces two machined transmission counter- 
shaft gears at each index. 

Stellite and H.S.S. Tools cutting at moderate 
speeds and feeds have eliminated swarf prob- 
lems and hydraulic operation of the mandrels 
and automatic hydraulic operation of the 
Loose Headstocks make loading easy to 
achieve within the cycle time. 


VERTICALAUTO 


Thos. Ryder & Son, Limited, Turner Bridge Works, 
Bolton, England. 

Makers also of single spindle Rydermatics and Piston 
Ring Lathes. 
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for | 
industry / 


Our range of industrial engines are a_ practical 
proposition for many types of industrial equipment 
... COMpressors, cranes, pumps, contracting equipment, 
earth borers, generators, railcars, welding plant, works 


trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common 
interchangeable parts contribute to the low cost of 
these high efficiency engines. And remember, every 
engine is fully backed by a World-wide Parts and 


Service Organisation. Take your choice from a wide 
power range... Diesel 20 to 86 b.h.p. and Petrol 11 
to 87 b.h.p. (12-hr. rating). 


DIESEL ECONOMY—have you considered the replace- 
ment of existing power units in your equipment and 
trucks with the famous 4D Diesel engine? You'll have 
the unique advantages of economy, long-life and low 
running costs .. . plus the best service in the World! 


lp Sime BA = 


Wherever you are, whatever your problem, 


Boe 


MOTOR COMPANY LIMITED - ENGLAND 
are at your service 


For further details of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 





Please send me technical brochures of your *peTRot! 
DIESEL Industrial Engines. The maximum B.H.P. required 
Wiatkctens veel. .cccssceeceeeeeeR. P.M. Also, please send details 
of the following equipment powered by your engines. 


Sessa tseeees, 


Telephone No. 


* Delete where not applicable G51'243 











FORD MOTOR COMPANY LTD - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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The 


pump 





The ‘acid’ test of the Mono Pump is the 

great numbers used in industry. It passes this test with 
the aid of a team of technicians and by laboratory 
tests to assess the correct use of the right materials. 
After making sure the pump fits the job, service 





does not end there — we always take an interest in the 








pump after it has been sold. 


MONO PUMPS LIMITED 


MONO HOUSE - SEKFORDE STREET « LONDON « E.C.1 - Telephone: CLErkenwell 8911 Telegrams: Monopumps, 'Phone London 
and at BIRMINGHAM, BRISTOL, GLASGOW, MANCHESTER, NEWCASTLE and WAKEFIELD 
MP 280 





STAINLESS STEEL ABRASIVE RESISTING 
HEAT RESISTING HEAT & ABRASIVE RESISTING 


CYANIDING POTS HIGH SPEED TOOL, DIE 
CASE HARDENING BOXES & SPECIAL ALLOY STEELS 
CAST IRON, BRASS, GUN METAL also STAINLESS STEEL ROAD 
PHOSPHOR BRONZE, ALUMINIUM etc- LINES, STUDS & SIGNS 


HIGHLY ALLOYED STEEL 
CASTINGS 


‘JOFO’ castings are available in 
a wide range of qualities 


From a few ozs up to 25 cwts each 


M.O.S. approved inspection facilities installed 
Routine X-ray contro! 


Regd. Office and Works: 
BROADFIELD RD., SHEFFIELD 8. 
Telephones: 52431 /4 
Office and Works Entrance: 
AIZLEWOOD RD., SHEFFIELD8. 


Foundry: Aizlewood Road, Sheffield 
Machine Shops: Broadfield Road, Sheffield 


London Office: Central House, 
Upper Woburn Place, W.C.1. 
(EUSton 4086) 


Glasgow Office: 93 Hope Street, C.2. 
(Central 8342/5) 


JOHNSON FOSTER LTD. STEELMAKERS & FOUNDERS 
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One of the hundreds of Gamax Gear Units installed in the factory of W.D. & H. O. Wills 


aa . 
THE GREAT LITTLE Gear Unit, 


gives smooth, efficient service in light industry 


For packaging cigarettes and for almost any other 
light industrial task requiring a range of } tol 4 
max. h.p. (18-896 r.p.m. output speed) these 
compact Gamax Gear Units excel. Incorporating 
straight line drive with high quality Durangus non- 
metallic planet pinions they provide really silent, 
vibration-free operation . . . and because conven- 
tional oilbath lubrication is completely dispensed with, 
all fear of leakage or contamination is eliminated. 

The sealed bearing assembly is prepacked with 
grease to ensure at least two years trouble free 
running under normal conditions . . and these 


GEORGE ANGUS & Co I 
GEAR DIVISION 


PRINCE CONSORT ROAD, HEBBURN, CO. DURHAM 
Telephone: Hebburn 832204 Telegrams: “‘ Gamesh "’ Hebburn 
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compact units can be mounted at any angle without in 
any way impairing their efficiency. 
Competitive in price, these outstanding gear units are 
available to give efficient, quiet and trouble-free service 
in any light industrial application. 





ALSO iN REGULAR PRODUCTION ARE : 


Spur and Helical Gears up to 78 in. diameter 
Double Helical Gears up to 5 ft. diameter 

Worm Gears up to 24 in. centres 

Bevel Gears up to 5 ft. diameter 

Profile Ground Spur, Helical and Worm Gcars 
Durangus and Peak Non-Metallic Silent Gears 
Rawhide Silent Pinions 


GEAR UNITS OF ALL KINDS TO SPECIAL REQUIREMENTS 














DO YOL/ ACCEPT ROUTINE 
BREAKDOWNS AS INEVITABLE? 


Take any heavily stressed bearing — there'll be several in your works. 
Pressure, heat, or the washing action of water or chemicals breaks 
down the lubricant cushion between bearing surfaces. Rapid metal to 
metal wear takes place and the bearing fails so frequently that you 
now accept it as a normal, inevitable rate of replacement. Call it com- 
ponent failure? That’s the outcome, certainly—but the cause is lubrication 
breakdown. 

This is where Molytone Grease goes into action. Combining Molybdenum 
Disulphide with highest quality, all-purpose non-melting grease, it is 
tough, stable,and long wearing, easily withstands extremes of pressure and 
temperature—often cutting maintenance frequency by more than half. 
| leQubocger i anenemaggy pene crannies, 


Here’ t f th bl Industry : IRON & STEEL 
eres just one oO e@ probiems Problem: Lubrication of 14” mill fabric bearings con 


solved by MOLYTONE GREASE. Stantly washed with. water. Average replacements | 
were 2) bearings per week 

Number of replacement bearings | soiution: MOLYTONE 265 GREASE fed through a | 

| reduced to ONE FORTIETH pe sssure system Replacement bearings now average 


y 1 every 16 week 


When ordinary oils and greases fail— 


MODERN ENGINEERS TURN TO 





~ sy No. 11, Row DD, 
First Floor, Empire Hall 


MOLYTONE GREASE 


Write today for comprehensive literature on MOLYTONE GREASE and other 
Rocol Molybdenised Lubricants — and remember, if you have a lubrication 
difficulty, Rocol’s expert a Representatives are always on call. 


Dept. 
ROCOL LIMITE General = Aldwych, London W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, near Leeds. Tel: Garforth 2261 


CBTINIA 


ENGINEERING, 
MARINE WELDING ~ 
& NUCLEAR ENERGY 
EXHIBITION 
Olympia, London 
April 20—May 4, 1961 
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Press 


DOWN-TIME 
CUT from days 


to minutes... 


with this 
INTERCHANGEABLE 
DRIVE 


TORC-PAC 


AIR CLUTCH /INCLINABLES 


These new look inclinables have been designed around the 
revolutionary TORC-PAC sealed-in-oil drive unit which 
never requires adjustment. Clutch and brake maintenance 
is eliminated by the permanently adjusted sintered bronze 
friction plates. TORC-PAC drives are completely inter- 
changeable and replacement service units which are avail- 
able from stock can be fitted in less than an hour. 


DRIVE UNIT GUARANTEED FOR 18 MONTHS 


MOTOR, STEEL FLYWHEEL AND CENTRALISED OIL LUBRICATION 
TORC-PAC DRIVE ENTIRELY 


WITHIN PRESS FRAME ECCENTRIC SHAFT DRIVE 


WELDED STEEL FRAMES GIVE INCLINING ADJUSTMENT BY 
BIG VARIETY OF SIZES SINGLE SCREW 


MINIMUM FLOOR SPACE 22, 32 & 45 TON MODELS 


. =r rT | Built by Wt GEKEERS 
RO Cc KW E LL WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 





EMPYRIUM 
\ welded fabrications 


F 4 


Fs a 


Pressure Vessels. Columns 
Heat Exchangers 

Press Frames. Transformer 
and Switchgear Tanks. 

Gas Works Plant. Mixers 
Machine Tool Frames 
Quenching Tanks 

Bed Plates. Biast Mains 
Evaporators. Separators 
Vacuum Vessels. Driers 
Air Receivers. Condensers 
Storage Tanks. Autoclaves 
Crystallizers. Calandrias 


oo tons 


What Empyrium Offers You : 


Greatly increased and ever-growing capacity for precision fabricating by the most advanced 
methods, including the automatic submerged arc-welding process. 

Welded Fabrication in any size and weight up to 100 tons from our new fabricating and machine 
shops now in full production. 

Full facilities for stress-relieving, galvanising, hydraulic and mechanical testing, X-ray and 
other non-destructive tests. 

The services of creative engineers and skilled designers, who will quickly solve any problem and 
submit specifications to suit your specialised needs. 

Fabrications to all specifications, including Lloyd’s Register of Shipping, A.S.M.E. Code, 

and British Standard Specification No. 1500; to all Insurance Company Regulations; and to the 
exacting requirements of the Petroleum and Oil Companies, and leading Consultative Engineers. 


The illustration shows an artist's impression of our New Premises, the manufacturing part of which 
is now in full production. 


For further information write to 


EMPYRIUM WELDING & MANUFACTURING CO LTD 


Works: Moorson Street, and Pritchett Street, Birmingham 6. Old Walsall Road, Great Barr, Birmingham 22 


PIONEERS 


Registered Office: Pritchett Street, Birmingham 6, England 


Telephone: ASTon Cross 3203 /4/5 Telegrams: EMPYRWELD B’HAM. 


IN WELDING PRACTICE SINCE 1917 


JW.Ad 4882 
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FOR INCREASED HEAT 
TRANSFER EFFICIENCY 


Already widely used in many branches of chemical 
engineering, ICI Titanium is an ideal material for tubular 
heat exchangers handling corrosive liquids and gases. 

The thermal conductivity of titanium is about the same as that 
of austenitic stainless steels. In many environments, however, 
titanium has such excellent corrosion resistance that a much 
thinner-walled tube can be used. The effect of this, together 
with the absence of surface fouling by corrosion products, is 
to increase significantly the heat transfer efficiency of the unit. 
ICI Metals Division will be pleased to discuss the technical 
aspects of using titanium for this purpose. 








Horizontal single-pass tubular heat exchanger for cooling 
1,760 galls/hr. of chemical process liquor. Heat load 
560,000 B.T.U. /hr. The unit has six banks, each containing 
16 titanium tubes }” o.d. x 20 s.w.g., in 5” n.b. mild 

steel shells. The total length of tube path is 91’ 6”. 
Designed and fabricated by J. R. Bramah & Co. Ltd. 
for Laporte Industries Ltd., Luton Works. 


Right 


Titanium heat exchanger employed on wet 
chlorine service. This heat exchanger contains 
151 titanium tubes each 0.97” x 18 s.w.g. x 6’ 
long, welded by an automatic process to a }” 
thick titanium tube-plate. The end-boxes 

are lined with 20 s.w.g. titanium sheet. 
Fabricated by Marston Excelsior Ltd 


METALS 


DIVISION IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON S.W.! 


™46 
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ecora FFZ 


ELECTROFEEDER 


Latest in a long line of 
thoroughbred Weir Feed Pumps, 
the EF2 is a robust, efficient 
electrofeeder of multi-stage design. 


it will handle from 1,000 g.p.h. at 

330 p.s.i.g. discharge pressure up to 
2,500 g.p.h. at 280 p.s.i.g. with standard 
50 cycle supply. 

It is suitable for suction temperatures 
up to 200°F. 


We invite you to visit our 
It is also suitable for marine installations, Stand No. 2, Row F, Grand 


for outputs and pressures up to 3,000 g.p.h. and Hail at the Engineering, 
280 p.s.i.g., operating on a 60 cycle supply. Marine, Welding Exhibition, 
20th April—4th May. 


G. & J. WEIR LTD., Cathcart, Glasgow S.4. 





Hl OT fae 
serrated heavy duty 
milling cutters 


Patent A 


m4 


Ppli¢ 
5,7 


HiFEED serrated heavy duty cutters are designed to provide a combination of high rate of stock 


removal and good surface finish 
BRAYSHAW Some of the advantages to be obtained are: 
SINGLE POINT CUTTING EFFICIENCY. 
RECUCED LOAD AND VIBRATION on machine and work 


TOOLS LTD. INCREASED PRODUCTION, particularly on work hardening and high tensile 


materials. 
BELLE VUE WORKS, EFFICIENT HEAT DISSIPATION resulting from the break up of the cutting edges 
M enables HIGHER FEEDS AND SPEEDS to be employed 
ANCHESTER 12. Primarily designed for heavy stock removal HiFEED cutters produce a surface finish acceptable for 
Telephone: EASt 1046 (3 lines) most applications. An alternative design, offering similar advantages plus superior surface finish 
Grams: Hardening M/c. wen required is also available. 
HiFEED cutters INCREASE production REDUCE costs. 
Send to-day for your copy of leaflet No. $.T.603. 
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tan THE CARBORUNDUM COMPANY LTD 
1911 - 1961 4 ay TRAFFORD PARK, MANCHESTER 17 


Telephone TRAfiord Park 238) Telegrams CARBORUND. TELEX. MANCHESTER 
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The choice of experts wherever 
drills are ‘used. Those who insist 


on the best, know the drill... 
Easicut. 





ENGLISH STEEL 


TOOL CORPORATION LTD 
Openshaw - Manchester 





Stocks also held at: 167 Dukes Road, Acton, London, W.3 ; 62-64 Scotswood Road, Newcastle ; 
2181 Coventry Road, Sheldon, Birmingham 26; Holme Lane Works, Sheffield 
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—~\. Oops! 


” 





| never knew 





They do! For Colt have a ventilator, natural 
or powered, to meet every kind of problem 
—including a range of high powered venti- 
lators such as the Upward Discharge unit 
shown here. Let the Colt Ventilation Service 
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advise you. Powered or natural, or a combina- 
tion of both—the Colt engineer will tell 
you which system is best and most econ- 
omical for you. Send for a free manual to 
Dept. 37 


The power behind natural 
ventilation and naturally behind 
powered ventilation too! § 


COLT VENTILATION LTD * SURBITON * SURREY * Telephone: ELMbridge 0161 
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PRECISION MOULDINGS 


DOWTY and GASKETS 


in Natural, Synthetic and Silicone Rubbers. 
Bonded, P.T.F.E. and Nylon Components. 


DOWTY SEALS LIMITED : ASHCHURCH * Ges. 


Memes af the Dewey Cron Telephone : Tewkesbury 2271 
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industry 








CZ? 
Cou Mhaard Madison fief 








MODEL 21S5E 


@ ABSOLUTE ACCURACY 


MODEL 4 





@ STRENGTH 





MODEL 450 


= 


pressure die-casting machines 
and 


life-time quality die-castings 
CONSULT 


WM. COULTHARD & CO. LTD. DURRANHILL, CARLISLE | 2141: 
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FOUR helpful publications 





Constant research has ensured that Walpamur Industrial Finishes 

meet every requirement of modern industry, and these four free publications 
will help you to make the best possible use of this extensive range. 
CATALOGUE OF INDUSTRIAL FINISHES describes the pre-treatment of 


metal surfaces before painting and gives details of primers, fillers and stoppers, 
stoving finishes,enamels, nitro cellulose finishes etc. 


EPOXY RESIN PAINTS booklet details the complete range of FEROX 


epoxide resin based paints, including stoving, air drying, and cold cure finishes for 
many industrial requirements. 


SILICONE LEAFLET gives information about the use of silicone in heat resisting 
and water repellent paints, bonding varnishes, etc. 


INDUSTRIAL SHADE CARD shows the complete range of colours available for 
all types of finishes. 


All are obtainable free on request to: sacar 
THE WALPAMUR COMPANY LIMITED | {9353 
DARWEN AND LONDON — 


TO HER MAJESTY THE QUEEN 
MANUFACTURERS OF PAIN 
4E WALPAMUR CO LT 


Paints, enamels, varnishes and finishes for every industrial need 


MARCH, 1961 Volume 22, No. 3 








eqvansnasen 





POLYBLOC 


SYSTEM 


TRADE MARK 


for Corrosion Resistant 


HEAT EXCHANGE 
Equipment 


* 


Made from highly inert graphite blocks, 
Very robust, 
Fully detachable, 

Takes advantage of “End Effect” for remarkably 
high heat exchange efficiency, 
Important anti-fouling effect, 

Fuel economy, 
Savings in maintenance cost. 


. 


Equipment constructed on the Polybloc principle 
can ideally solve your problems of 
Heat Exchange, Absorption, Evaporation, Concentration, 
Condensation, Stripping, etc. 


We shall welcome your enquiries. 
Manufactured and sold ti Great Britain by 


ROBERT JENKINS & CO. LIMITED 


ROTHERHAM <-: YORKSHIRE 
in U.S.A. 
The Carbone Corporation, Boonton, N.J., U.S.A. 


for the rest of the World 
Société le Carbone-Lorraine, 45 Rue des Acacias, Paris (17e), France. 
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coloured NYLON TUBE 


BLACK, RED, YELLOW, BLUE, BROWN, GREEN, NATURAL 


Nylon Tube can be used in conjunction with 

any of our Solderless Fittings without an PRICES PER 0 ft. LENGTHS (NATURAL COLOUR) 
insert listed in Catalogue T. F. 360, and 
offers so many advantages over non-ferrous O.D. SIZE | 10,000ft. and over son. 
tube. Nylon Tube is economical in use due 1” od. 1/114 2/6d. 
to availability of long lengths. It can be 
cut with a sharp knife, thus obviating 
the presence of swarf, and is clean and fs” Od 2/24. 2/114. 
easy to handle and install. Fitting costs o.d. 5/7d. 7 5d 
are considerably reduced. It is light in ‘od. 70d. 9/44. 
weight, has a strong resistance to abrasion 

and wear and is ideal for flexible connections.  @4. wy apse 
Why not ask us to let you have further ” od. 151d 20/14 
technical information. "od 22 24 28/94 


) 
' 
' 
é 
) 
‘ 
) 
) 
t 
+ 











o.d. 2/0d. 2/8d. 


"od 29/10d 39/9d 
"od. 43/5d. 57/10d 
14” 0.d. 716d. 95/4d 

















This table will give you some ideo of minimum and maximum 
prices depending on length required. Prices of coloured tube 
are slightly higher. 


BENTON & STONE LIMITED, ASTON BROOK STREET, BIRMINGHAM 6. Telephone: ASTon Cross 1905. Telex: ENOTS, B'HAM 53145. 
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C€ Tmtth Limited 


WOLVERHAMPTON AND WEDNESFIELD, STAFFS. 
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“ ,.. it outlasted every other chisel 


tested against it!” 


The chisel shown below, made from Minerva 
L.C. Steel, was in constant use for 10 weeks, 


outlasting every competitive tool, and only 


G R L E Ke discarded because the shank was too worn 
E D A A L to be used any longer. 


MINERVA OOL STEELS 


TRADE MARK 














MINERVA L.C. for chisels, pneumatic 


percussion and boilermakers’ tools. 


MINERVA H.C. for punches, shears, hot 


and cold dies, clipping tools, ete. 


MINERVA tool steels are quite easy to 
manipulate, with a simple oil-hardening 

heat treatment, despite their special 

alloy content. Both Minerva L.C. and 
Minerva H.C. hold a good cutting edge and 
are extremely resistant to wear, 

combining both hardness and toughness, 


the H.C. grade being slightly the harder. 


These two tool steels, each for its respective 
class of work, will out-perform 

all others—-write for full particulars 

and heat treatment instructions—-please 


use the request form. 


— ee ee ee ce ce ee ce ee ee 
TS 36/ED 
l EDGAR ALLEN & CO. LIMITED SHEFFIELD 9 l 
| Please send data on ‘‘Minerva Tool Steels’’ to: 
NAME 
[ POSITION 
FIRM 





j ADDRESS 


es A SS SS mc ene 


EDGAR ALLEN & CO. LIMITED - IMPERIAL STEEL WORKS > SHEFFIELD 9 
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Are 



































taking advantage 


/ 
FOR EXTERNAL MEASUREMENT OF DIAMETERS 


ONLY SOLEX HAVE THE MEASURE OF THINGS 
; 
/ 


/ 
Selex (Gauges) Limited, 72 Chiswick High Road, W.4. Cillswick 4815 
/ 
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9? 


“Done already, Dick 


“Yes ... wiring doesn’t take long with 
Kopex, you know. Ever seen it? Look. It’s 
pliable. Just cut it, bend it and fix it. 
Marvellous.” 

Kopex Pliable Electrical Conduit. A signifi- 
cant advance in electrical wiring installations. 
Easily bent by hand, remains rigid after 
bending and can be shaped to any radius 
without distorting the bore. P.V.C. covered 
for protection against oil, corrosion and suds. 
Ideal for wiring machine tools and special 
purpose machinery in factories and chemical 
plants, etc. 

Kopex couplings are made in a variety of 
metals, and can be used with any standard 
electrical fittings, to make a rigid, permanent 
joint. 

Full technical information and prices on 
request. 





P.V.C. covered 


PLIABLE ELECTRICAL CONDUIT 


(also available without P.V.C. covering) 


UNI-TUBES LIMITED 
Head Office: 197 Knightsbridge, London, S.W.7 
, Tel: KNightsbridge 7811/5 
CUT WITH A KNIFt BEND II Works: Alpha Street, Slough, Bucks 
Tel: SLough 25476/8 


A member of SMITHS Group of Companies 





Foremost in advanced welding techniques 


Specialists in complete design and manufacture of all 


types of standard and special purpose resistance 
welding equipment from 1 KVA to 1,500 KVA or greater, 
and including fully automatic conveyor and hopper fed 
lines for high speed production requirements in the 
automobile, aircraft, steel drum and wire industries, and 


all branches of engineering. 


Also designers and manufacturers of: 
Special Purpose Jigs and Fixtures 
Press Tools and Dies 
: Patented typical hyd- 
Electronic Controls spc raulic Clinching 
Tube Mills, Cycle Rim Forming , Fixture designed for 
. is clinching outer to 
inner panels of auto- 
mobile door. Available 
: : A also in automatic line for 
Apply for full Specifications and Literature to Department E.D. high speed production. 


and Welding Equipment 


CASTLE MILL WORKS 
DUDLEY WORCESTERSHIRE 
ENGLAND 


WELDER & MACHINE CO. LTD. 
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This isa PYE 
Slash maintenance costs 
e Eliminate special precautions 
against overloads. 
H Give you local or remote 


control positively, simply and 
precisely. 

A TASC master (Torque) 
gives you full control between 
zero and rated torque 


TORQUE AND SPEED CONTROL 





A TASC master (speed) gives 
you a 20:1 speed range with 
good regulation, a smooth 
and fast take up without 
cogging. Full torque available 
over the entire speed range. 
A TASC master (special) can 
be devised to give you 50:1 
speed range. 


STATIONARY MAGNE TISING MAGNETIC FIELO MAGNETIC FIELD 
cor FIXED CS 


this is \. al % wcrc 
what the en hai | 


STAUC TURE pie} 


[TASClunt} 
is 





INPUT 


Reecmevens 


The TASC unit is a new application of the Faraday disc principle. The TASC Unit is unaffected by stall-down on output 
It consists of two independently rotating members magnetic- no sliprings or brushes low Output inertia no 
ally linked by the field from a fixed coil. The transmitted  out-of-balance forces sealed bearings sizes from 
torque is proportional to the coil current. It is thus an inherently + to 10 hp. 

controlled torque device. 


Find out more about the T A S Ci} 


. 
[ This coupon with your company letterhead will bring you full tech- 
| nical details and a demonstration at your works if you require it. 


TORQUE AND SPEED CONTROL 


PYE ELECTRIC LTD. (LOWESTOFT DIVISION) | 
Oulton Works, Lowestoft, England 


Tel: Lowestoft 1900. Grams: Pylec Lowestoft 
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NOW THERE ARE E1G4/7 








BERCO | Ohms ! CURRENT RATINGS 
+ 10% “ew eer iy 4 





L.25 L.50 L.75 .100 | L150 | 1.225 | 1.300 | 1.500 
| _— 7.07 8.66 10.00 12.50 17. 
TOROIDAL RHEOSTATS $3 \32 2 if % #2 BOR 
3 2.89 4.08 5.00 5.75 7.07 8.66 10.0 12.9 
5 2.24 3.16 3.66 4.77 5.48 671 7.75 10.0 
7.5 1.62 2.56 3.16 3.65 4.47 5.48 6.32 8.17 
z as ox 10 1.58 2.24 2.74 3.16 3.88 4.74 5.48 7.07 
So popular has the original range of five | 4 Hr oy ae — -c 3.87 aa? ~— 
B x : | 25 1.00 1.41 1.73 2.00 2.45 3.00 3.46 4.47 
erco rheostats become that three new | $0 707 1.00, 1.23 1.41 1.73 2.12 2.45 3.16 
. . | = ! 5 
models have been introduced. Like all | 100 "500 707 866 100 133 50 133 3 
PE = . . 150 408 575 707 B18 00 22 2 
sama they have five important | 200 334 $00 612 707 B66 106 22 sa | 
inte 3> 26 3 463 535 655 803 926 1.19 
eatures 500 224 316 388 "447 548 ‘671 775 1/00 
} ot ioe my = a 388 474 548 0.708 
err .e ~~ . : . om ° ° 2 
* VITREOUS ENAMEL BONDED 2'500 100 | ‘tat | [173| [300 | ‘aas | [300 | ° “306 | laa 
Se 4 nee Si 5,000 100 123 141 7 
# HIGHEST MECHANICAL STRENGTH = | _—_ 7.300 ~ 08! 100 tis | iat "tv3, | 3200 | 288 
: sre the : | ' ,00 _ — 110 .125 173 224 
# MAXIMUM ELECTRICAL 15,000 me - - ; 163 
PERFORMANCE "20 






Ask for list 613A, which gives 
full technical details and prices 


from :— 
THE 
BRITISH ELECTRIC 
RESISTANCE CO. LTD. 


Queensway, Ponders End, 
Middlesex. 
Phone : Howard 2411 
Grams : Vitrohm Enfield 


vound 


#* MINIMUM SIZE IN RELATION TO 
POWER DISSIPATION 

* CAN BE USED IN TROPICAL 
SITUATIONS WITHOUT 
MODIFICATION 





Pioneer 





BR 1331-BXH 





The ‘BRADFORD’ Power Cylinder 
More power to your elbow 
with Bradford air or 
hydraulic power cylinders 


Bradford Air Cylinders. 
In standard sizes from 2” to 20” bore, 
with hand or remote control. 


All-Steel Hydraulic Cylinders. 
Standard sizes from 14” to 12” honed 
bores, to work at pressures from 200 Ibs. 
to 1,500 Ibs. per sq. in. with hydraulic 
fluid, oil or water. Supplied as required, 
with bracket, clevis, trunnion or end 
cover mountings. 

Bradford Air or Hydraulic Cylinders can 
also be made to customers’ specifications 
with any length of stroke. 





UNITED STATES METALLIC PACKING CO. LTD. 
SOHO WORKS, BRADFORD 8, YORKSHIRE — 


Telegrams: ‘‘Metallic,”” Bradford. Telephone 41284-S. 





Branch Offices : London, Liverpool, Glasgow, Manchester, 
‘Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 
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I was born in South Wales during the 
second World War and come from a 
celebrated family—my ancestors 
being pure Royal Worcester. Ina 
way I suppose you might call me a 
son of the soil, since I originate 

from aluminium oxide, but right from 
my early youth I was attracted to 
modern industry and with this in view 
I was brought up the hard way. Over 
the years research workers have 

tried to find a weak spot in my 
make-up and wear me out in a number 
of ways. They’ ve also boiled me in 
corrosive chemicals—thrown me into 
fiery furnaces—tried to make me 


REGAL&X is the i 


EF. . vecause it hasa 
eS low co-efficient of friction... & 


Cir 


‘ ‘ ecause it is 
highly resistant to both 


BL mechanical and thermal shock. . . 5 


..» because it is 
dimensionally stable 
A at high working temperatures... 


REGAL8X is a high grade 


“Regalox”’ is precision made (in large or 
small quantities designed to meet your specific 
requirements). 

““Regalox’’ is used for a wide variety of 
Electrical, Mechanical, Chemical and Engin- 
eering applications and because.of it's unique 


characteristics successfully and efficiently 
performs many jobs no other material can 


REGAL6X 
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introduce myself... 
lam REGALSdX 


the 


UNIVERSAL MATERIAL 


. because It is an excellent » 
electrical insulator 
and non-magnetic... 


sintered 


accomplish. 


“*Regalox’’ will serve you better than any other 
material if you have a need for a non-metallic 
material that must be hard, strong and smooth, 
requiring exceptional resistance to extreme 
temperatures, corrosion and abrasion, yet 
capable of being produced economically to 
close tolerances. 


ROYAL WORCESTER 


drink (to no avail since my absorption 
rate is nil) and subjected me to high 
voltage electrical currents without 
breaking me down, 

They still keep at me, of course, as new 
ideas in industry make more stringent 
demands on materials—particularly in 
my case—but now they treat me with 
new respect and freely admit that in 
me you have a hard-working, reliable 
servant for all forms of industry. 


.. because 
7 ofits extreme hardness 
and resistance to abrasion... 





. +» because it resists 


" & the action of most chemicals 


and corrosive atmospheres. 


alumina ceramic. 


“*Regalox’* Technical Development Advisory 
Service is freely available for advice on how 
Regalox can be applied to your product or 
production and maintenance problems. A rapid 
service is provided from the range of standard 
stocks (normal as fired-finish or diamond- 
ground or polished) and quotations are given, 
without obligation. 


Please write for further details to 


INDUSTRIAL CERAMICS LTD. 


DEPT.R.T TONYREFAIL, GLAMORGAN, OR TELEPHONE TONYREFAIL 435/436 
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Leaflet giving full details of manufacturing capacity available on request. 


JOHN BAKER & BESSEMER LTD 


KILNHURST STEEL WORKS, G.P.O. BOX NO. 3, ROTHERHAM 
TELEPHONE: MEXBORO’ 2154/7 & 3793 TELEGRAMS: TYRES MEXBORO’ 


London Office: LOCOMOTIVE HOUSE, BUCKINGHAM GATE, SW1 TELEPHONE: VICTORIA 5278/9 
P382 





PRESSINGS 


If you require pressings consult Ward 
(Metal Details) Ltd. We are specialists 
in the manufacture of all types of small 
and medium pressings of any shape, size 
and thickness, in steel, tinplate, copper 
etc. from which complete assemblies can 
be fabricated by welding, soldering or 
brazing. 

illustrated here are some examples of 
our products, and similar components 
can be produced to your own specifica- (METAL DETAILS) LTD 
tion and design, and supplied in painted, 


plated or enamelled finishes. D A ~ L A S T 0 N S TAF e S 
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IONIC 


ANODISING 
PHOSPHATING 
ELECTROPLATING 


HARD CHROME, HEAVY NICKEL, ELECTRO FORMING 





IONIC PLATING CO. LTD. 


GROVE STREET, BIRMINGHAM, 18 
Telephone: Smethwick 2951 (8lines) 














NMITHS pressure vacuum 
and compound 
gauges 


Fit a SMITHS Gauge... 

subject it to the roughest usage 
. ignore it... forget it—and it 
will continue to indicate with all 
the accuracy you need day in, day “Thermindex"’ Paints are temperature sensitive compounds 
out. A large variety of gauges is | which indicate by a sharp, clear cut change of colour when the tem- 
available in a wide selection of perature of a surface has attained or exceeded a predetermined 
mountings and ranges for every i value, so that information on the temperature of an entire surface 

| is given at a glance 
Write Dept. KL/12 for full technical details. 


“THERMINDEX. 


TEMPERATURE INDICATING PAINTS 


” 





industrial application. The ranges 
cover most applications from 
general purpose models to those 
with special applications. 














you can rely on \\{]T IIS to fast . . . and last 














Write for full details to SOLE DISTRIBUTORS FOR EUROPE AND THE U.K. 


SMITHS eee a wna. a, = 


The industrial business of S. Smith & Sons (England) Ltd, Tel. : HOLborn 2532/5 
Branch Offices 
including the marketing of industrial products 51 SOUTH KING ST., 45 NEWHALL ST., 


MANCHESTER 2 BIRMINGHAM 3 
under the trade marks of Smiths and Kelvin Hughes Tel. : Deansgate 6077/9 Tel. : Central 6342/3 


Chronos Works, North Circular Road, London NW2 - Phone: GLA 6444 Manufactured by Synthetic & industrial Finishes Ltd. 


























SURFACE CRACKS CAN KILL 


Can YOU rely 


on the 


naked eyeP 


see. And there always is when a FEL- non-destructive to the component 
ELECTRIC Magnetic Crack Detector under test. 

is used. Surface cracks, and in some 
cases sub-surface cracks, are shown up 
clearly with the aid of FELTEC 
Detector inks. 


To show these faults the Detector 
used was our Model LB.126 which 
employs the AC Current Flow method 
and operates on a Time Control im- 
mersion principle. It is suitable for 
testing parts from 1” to 16” long. 


Fel-Electric design and supply 
detectors for any type of component 
even very large items which must be 
tested in situ. 

Any size or type of component can If you have an inspection problem 
be thoroughly tested by a Fel-Electric or would like more technical details, 
Crack Detector. The machine is easily please write to or telephone. 


| 
| 
| 
| 
| 
! 
Yes—if there’s something for the eye to operated, speedy and is completely | 
| 
| 
| 





ke FELTEC Crack Detect Ferrous and Non-Ferrous Crack Detection by 
ra e or 


Inks are supplied in FEL-ELECTRIC LIMITED 


Black, Red, Yellow White 
ont Giese Sydney Street, Sheffield, 1. Tel: 27357 


CONTRACTORS TO H.M. ADMIRALTY, AIR MINISTRY, MINISTRY OF AVIATION 
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To Petrolewm, 0// and 
Chemical Plant Engineers 


The furnace cost 


that matters is 
FINAL cost 


When Specifying Furnaces 
‘Watch these points: : 


METAL TEMPERATURE 

Maximum metal temperatures are lower in Petrochem than 
in any other furnace, for an equal average radiant rate, 
because of the patented cone. 

RISK OF EXPENSIVE RE-BRICKING 

Petrochem walls are self-supporting. No intermediate 
supports create expansion problems. Only the finest refrac- 
tories are used. 

COMBUSTION SPACE DESIGN 

Petrochem burner layouts give symmetrical flame pattern$ 
that will not impinge on vital parts. 

FLUID VELOCITIES 

In Petrochem Furnaces correct fluid velocities and distribu- 
tion are maintained—essential to avoid overheating of the 
fluid film 

FURNACE DESIGN IN RELATION TO PLANT 
Petrochem Furnaces are designed to fit in with individual plan 
layouts. Problems of piping connections and the thrust 
imposed on them can seriously affect overall plant cost. 
TYPE FOR THE JOB 

Petrochem Furnaces are made in types for any service, 
capacity or duty. . . or designed for special requirements. 
THERMAL PERFORMANCE IS ALWAYS GUAR- 
ANTEED. 


to be SURE .”. . specify 


PETROCHAM-ISOFLOW FURNACES 


. designed with the experience of over 2,500 successful installa- 
tions. 


Engineered and a by BIRWELCO Ltd., in Great Britain and other parts of the ae under licence 
from the Petrochem Division of Yuba Consolidated Industries Inc., U.S.A 


eae WE LLCO CHESTER STREET, ASTON, BIRMINGHAM, 6 
LTD. Tel.: EASt 1171 (5 lines) Telegrams Birwelco, B’ham 

London Office: 46 Westminster Palace Gardens, $.W.1. Telephone: ABBey 2073 3 lines 

Telex Nos.: Birmingham 33/345, London 24/278, BIRWELCO een, 


((G a7. 
Overseas Associates: AUSTRALIA: John Lysaght (Australia) Pry Ltd., P.O. Newcastle 2N. N.S.W. Australia BG) BS | 
GERMANY: Petrochem G.m.b.h., Diisseldorf, Tiergartenstrasse 45 
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3,000 p.s.i.g. turbo-alternator 
for the Steel Company of Wales 
Margam ‘B’ power station. 


Hi 
i] 


HAM 





ih 
The highest pressure turbo-alternator built in Britain has been 4 
generating power at Margam since May 1960. The turbine is \ 


designed to take steam at 3,000 p.s.i.g. at 1,050°F, and to exhaust \, i j 
at 625 p.s.i.g. The turbine speed of 9,500 r.p.m. is geared down to \ ff 
3,000 r.p.m. at the alternator, which generates 9.25 MW at \e — ' 
11,500 volts, with a power factor of 0.7 lagging. The set was built an 


to Brown-Boveri designs in our Hartlepool works, where we 
manufacture turbines and alternators for public and industrial 


electricity supply. In addition, we manufacture most items of We are erhibiting on Stand 7, Row G, Ground : 
i : ‘ : f Floor, at the Engineering, Marine, Welding & 
power station plant, including water tube and Economic boilers, Nuclear Energy Exhibition, Olympia, April 20th 


‘ ’ ‘ to May 4th, 1961 
condensers, feed heaters, and ‘Deptford’ rotary water strainers. 


res 
ae rT bia 



































RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


A member of the RICHARDSONS WESTGARTH GROUP 
HARTLEPOOL, CO. DURHAM, and at 58 VICTORIA STREET, LONDON, 8.W.1. 
59 MOSLEY STREET MANCHESTER, 75 BUCHANAN STREET, GLASGOW. 


Rw7s 
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Exclusive 


rourPeNce PROCESS 


now makes available 


IM CAVSSi\V1 Shapes 
in MC NYLON 


Nylon’s unique mechanical and structural properties now 
become even more widely applicable by Design Engineers 
seeking ultimate (yet economical) answers to numerous prob- 
lems in plant and equipment for industry. Such is the result of 
this, the latest technological advance by Polypenco scientists 
and engineers. 

Considerable economies in prime cost, plus the effective 
savings in fabrication costs due to larger sizes, p/us the wider 
design opportunities made possible by massive shapes, repre- 
sent major advances in the uses of Plastics for Industry. 
Polypenco M.C. Nylon, a bearing material comparable in 
cost to quality bronze bushings of similar size—and M.C. 
Nylon Rod and Disc of new large dimension are currently 
available. Enquiries NOW please. 





MC NYLON PLATE up to 4’ x 2’x 4” 


for Slideways, Tooling Fixtures, Rubbing and Wear Plates, Guide Plates 


and numerous other applications obvious to the Industrial Designer 











) 


=> © 


_ eg). 
= a MC NYLON TUBE 


in outside diameters from 2” to 15” 
Wall thicknesses upwards from 4” min. Lengths — up to 40” 


MC NYLON ROD & DISC 


in diameters up to 17” 











cxy Industrial plastics 


Regd. Trade Mark 


POLYPENCO LIMITED, 68-70 TEWIN ROAD, WELWYN GARDEN CITY, HERTS. 


Northern Office: 117 Swan Arcade, Bradford, Yorks. Telephone: Welwyn Garden 5581-4 
PP/A4/61 Telephone: Bradford 32073 Associated Companies in U.S.A., France and Germany 
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Think of speed... 


Think of safety... 


There is an element of risk in 
the use of all man’s contrivances, 
but it is usually quite insignificant. 
That is because we have come to 
rely on the components used; to 
take for granted that they will 
never fail us. 


You’ll remember 


The use of SuPerfect seals on disc 
brakes of high speed passenger 
carrying vehicles is proof of 
confidence in our components. 


SUPER OIL SEALS & GASKETS LTD 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE KINGS NORTON. 204! 








The Nitriding Process 

for Case—hardening 

Special Steels by 
Nitrogen offers 


@ Surface hardness upto 1100D.P.H. 


@ Retention of full hardness after 
heating to 500° C. 


@ Maximum resistance to frictional 
wear and fatigue. 


@ Improved resistance to corrosion 
by water and steam. 


Particulars from:— 
NITRALLOY LIMITED 


ATLAS WORKS SHEFFIELD 4. 
Telephone: 26646 Sheffield. Telegrams: Nitralloy, Sheffield 














and it 


OILS - COOLS - CLEANS 


Cleans and oils flat or curved strip. 
Discourages waste and eliminates breakages. 
Suitable for upright or inclined presses. 
Adjustable for various tools. 

Available in two sizes for strip up to 6” wide. 


Write for special leaflet 
F-C-* LYCETT L” 


BULLOCK St - WEST BROMWICH - STAFFS 
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that if you have anything to analyse, to measure, 
inspect, or survey, the people to help you are Hilger & Watts. 


Autocollimators, Block Levels and Clinometers, Circular 


Division and Angle Measuring Instruments, Dividing Engines, 


Linear Measuring Machines, Microscopes, Gauge Interferometers, 
Optical Flats, Angle Gauges, Polygons, Etc., Scales and Circles, 


Projectors, Analytical Instruments, Surveying Instruments. 


HILGER AND WATTS LTD - 98 ST PANCRAS WAY ~ LONDON - NW1 


HILGER & WATTS LTD., DORTMUNDE Hi RDE, GERMANY 
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HILGER & WATTS INC., CHICAGO 5, U.S.A 
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The fluid clutch combines a fluid and centrifugal 
coupling, utilising the best features of each type. 
It provides a really smooth take up from rest 
while the centrifugal element ensures a 
positive drive with cool running. 

With the fluid clutch the electric motor is 
permitted to accelerate to its full speed in the 
shortest possible time and the current quickly 
falls to a safe value while the load is accelerating 
under the influence of a substantial torque. 


WRITE FOR DETAILS OF THIS INTERESTING UNIT 


SELF-CHANGING GEARS LTD 
Patentees and makers of ‘Wilson’ Gearboxes LYTHALLS LANE - COVENTRY - ENGLAND 








AABACAS 


designed and built 
this 25-ton crane to 
meet unusual needs - 
and conditions at 


DAVID BROWN yr 
INDUSTRIES LTD .< f 


Aabacas engineers offer you 


Compactly designed 
to fine limits, with 
i pene minimum side hook 
more than forty-eight years’ Him ys —— . approaches and max- 
a . a ae ~ a 7 imum headroom, it 
know-how’ in solving handling —— . — was tested to 31 tons 
osalblewe. Nt ae S.W.L. 

The auxiliary hoist 
F : for smaller compon- 
Depend on AABACAS to rise to the occasion | ents has the very 
Pleose contact: Sales Dept., AABACAS ENGINEERING CO. LTD. fast speed of 40 ft. 
Head Office and Works: GRANGE RD., BIRKENHEAD Telephone: Birkenhead 6673 per minute. 








T. MARTINS HOUSE 29 LUDOGATE HILL E.C.4 > Telephone: CIT 





a/2 
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A high degree of machining finish is required for this oper- Automat (Regd.) Pig 
ation. The very fine grain size associated with Automat Regd. Iron for the production 


cast iron makes it eminently suitable for thread-cutting of Automat (Regd.) Iron 








operations. Remember, too, there is a marked increase in Castings. Full details 


tool life. Specify Automat Regd. for your castings. available on application. 


REFINED IRON CO. (DARWEN) LIMITED 


SOUGH WORKS, SOUGH ROAD, DARWEN, LANCASHIRE 


Telephone: Darwen 1745,'6/7. Telegrams: “‘ Rolingot Darwen”’. 


* Also producers of Darwen Brand Refined Cylinder and Malleable Pig Iron. 
* Special Alloy Pig Iron and Hi-Carb Iron. 
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In chess the major pieces exercise 
REMOTE CONTROL 


For the same flexibility of manoeuvre in design 
use... 










Write to 
Dept. E. D. for 


technical handbook. 





The knowledge and experience of 
our advisory department is always at 
your disposal. Ask for an engineer 
representative to call. 










THE S.S, ‘WHITE DENTAL MFG. CO. (G.B.) LTD. 





(Lit pdb Mutlat Mm tAALLA LAA 
Britannia Works, St. Pancras Way, London, N.W.1, 
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Stauffer Lubricators made by 
Trendon Ltd., Old Malton, 
Yorks, from *‘ Maranyl’ I.C.I 
nylon. These tight-fitting 
lubricators are supplied in 
White, Red, Blue, Green, and 
Yellow to simplify the identi- 
fication of grease-points 
Other colours can be supplied 
to order 





‘Maranyl’ I.C.1. nylon 
keeps a tight grip 
on grease-points 





These simply designed Trendon Stauffer lubricators 
won’t unscrew, however much vibration there is, and 
they’re coloured to help the operators identify each 
grease-point more easily. Both the colour and the 
tight fit are possible because the lubricators are made 
from ‘ Maranyl’ I.C.I. nylon. Because of the natural 
elasticity in ‘Maranyl’ nylon, the full-form thread on 
these lubricators grips tightly, without the usual 
springs and catches, making an excellent grease seal. 
That means these lubricators are cheaper than ones 
made from brass or steel. 

These lubricators are among many extremely tough 
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‘Maranyl 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 


and accurately moulded components now being made 


from ‘ Maranyl’. Components made from * Maranyl’ 
are light in weight, resistant to oil, grease, chemicals 
and vibrational fatigue, and have excellent insulation 
properties. Components which move —such as gear 
wheels —are silent in operation and need no lubrication. 


1.C.1. Research and Technical Service 

For more information on ‘Maranyl’, I.C.I. 
Research and Technical Service —the finest and best 
equipped of its kind in the U.K 
help you. 


will be glad to 


* Maranyl’ ts the registered trade mark for the 
nylon compounds manufactured by 1.C1 


LONDON s.Ww.1 
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torque sense 


CUT LABOUR COSTS 


Anybody can safely use ACRATORK and without 
time or material wastage. This enables you to 
use unskilled labour to the best advantage. 
ACRATORK spanners are unaffected by side loads and 
remain accurate for long periods without adjustment. 
Seventeen models provide for loads up to 1,000 Ib/ft. 


A range of test rigs to cover 
loads up to 1,100 Ib/fr 


PARAMOS @ iF 
PRECISION TORQUE SPANNERS CORY BROTHERS & co LTD 


Corys' Buildings, Cardiff. Telephone: Cardiff 31141 
World distributors for: THE ACRATORK ENGINEERING CO. LTD, makers of precision torque loading equipment 





You can now choose Controlled Air Power Equip- 
ment from the combined ranges of Bellows and 
Valvair. Most comprehensive choice there is! 
Fast, flexible, safe Bellows-Valvair Equip- 
ment is production-proved on a multitude of jobs. 
Write for combined range booklets. 


ae 


DECELERATION 


e MANIFOLDS 
>>) 


PLUG -IN VALVE 


Bellows -\/alvair 
td al 


Tale Seratord Read Wal Green Birminetam.22 CONTROLLED AIR POWER EQUIPMENT 





156 THE ENGINEERS’ DIGEST 





ACCIDENTS 
won't HAPPEN 


if you protect your machine operators 
with Weathershields’ 


INDUSTRIAL SAFETYSHIELDS 


Made in four types for grinding, turning 
lathe, milling, metal band saw, spot- 
welding and similar machines. Fitted 
with both SAFETY and plain glass, they 
give absolute protection and clearest 
vision. 

Easily fitted and adjustable in all direc- 
tions. All models can be fitted with 
electric light attachment, at a small extra 
cost. 

Descriptive folders giving full porticulars of 


Weathershields’ latest types of Safetyshields and 
Chuk-Gards available on request. 


LIGHT ENGINEERING DIVISION 


Weathershields 


BISHOP STREET - BIRMINGHAM 5 





Patent Screwing Machines 


4” UNIVERSAL 
SCREWING MACHINE 


’ H 4 rai 
Heap’s Universal Screwing f ' This machine is fitted with 


Machines are a_ range of pa ee IF a Stationary Tangential 
. = f Diehead and Dies of High 
General Purpose Screwing Ss - speed steel can be supplied 

i i ; for almost any type of 
Machines widely used in thread, The vice is of the 


general Engineering Work- os self-centring sete with 
i P double jaws for the large 
shops and Collieries and in «: ton, feu drive to the 


the maintenance departments 5 ae main spindle is through a 
P worm and worm wheel. 
of factories etc. where the Speed changes are ob- 

iti / tained through ‘‘pick-off’’ 
quantities of each class of ears, An automatic pump 
screwing do not warrant the | or the cutting lubricant 
. . P can be supplied. 
installation of the Automatic 


Diehead type of machine. 





tin. to 4in. 
fin. to 2 in. 


JOSHUA HEARPSOCL? =e 








REPEAT 





Impalco C8O ‘Superspeed’ yields well-finished parts at high speed and low 


material cost. Compared with free turning brass, it can save 30°, in machining costs, 


up to 50 in material costs. An aluminium alloy containing particies of lead and 
bismuth, C80 ‘Superspeed’ produces light, strong parts with an excellent surface 


finish. During machining, metal is removed in small chips which readily fall 


away from the cutting tool, eliminating the problem of swarf build-up. For more 


details about Impaico C8O ‘Superspeed’, contact your local ICI Sales Office, or 


UC 


write direct to Imperial Aluminium Company Limited, Kynoch Works, Birmingham 


i Dd ( 0) Imperial Aluminium Company Limited * Birmingham 

















